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Keep  them 

Accurate 


General  Radio  Type  1429-A  Fuel-Gage  Tester^! 
checks  the  fuel-gage  system  in  a  typical  ^ 
commercial  aircraft,  an  American  Airlines'  f 
Boeing  707  Jet  Flagship. 

In  use,  the  Tester’s  precision  capacitors  simulate 
the  capacitive  sensing  elements  in  the  aircraft's 
fuel  tanks.  The  Tester  dials  are  set  to  the  known 
capacitance  of  the  tank  elements  for  a  given 
quantity  of  fuel.  The  gage  is  then  adjusted  to 
indicate  the  simulated  fuel  quantity  correctly. 


.  with  the  New 
Type  1429-A  Tester 

for  capacitance-type  aircraft  fuel  gages 


Military  designation  is  TTU-68/E  (fulfills  same  function  as  military 
Type  MD-1  or  former  General  Radio  Type  P-579  Tester). 

★  Can  be  used  for  calibrating  fuel  gages  in  either  jet  or  propeller- 
driven  aircraft. 

★  Incorporates  compensating  capacitors  to  correct  for  dielectric 
variations  in  different  types  of  jet  fuels. 

★  Smaller,  lighter,  and  easier  to  read  than  previous  models. 

★  Militarized. 
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STUB 


mil-c-5015,  the  governing  Specification  on  AN/MS 
connectors,  has  established  certain  standards  which 
must  be  met  on  these  types,  amphenol  Stub  E  and 
Stub  R  exceed  these  standards: 

STUB  E  is  the  shortest,  lightest  “E”  environmentally- 
resistant  connector  available.  Although  “E’s”  cannot 
be  used  in  new  designs  to  MIL-C-5015D,  Stub  E  is  the 
ideal  commercial  connector  or  replacement  on  existing 
MIL.  designs.  Consider  some  of  the  plus  features: 
Shortest,  lightest  “E”;  unitized,  easy-to-assemble  rear 
grommet;  metal-to-metal  bottoming;  easy  contact  sol¬ 
dering;  uniform  contact  tinning. 

STUB  R  is  the  replacement  for  Stub  E  in  MIL-C-5015D— 
a  lightweight,  environmentally-resistant  design  offer¬ 
ing  all  of  the  extra  Stub  E  features  plus  the  incorpora¬ 
tion  of  an  “O”  ring  on  the  shoulder  of  the  3106  plug  for 
additional  sealing  protection. 
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nSTRIBOTORS 


The  ARNOLD  LINE-UP  includes  TAPE  CORES  you  need 


APPUCATfOiVS 

We’ll  welcome  your  inquiries  on  your  Tape 
Wound  Core  requirements  for  Pulse  and 
Power  Transformers,  3*Pha$e  Transformers. 
Magnetic  Amplifiers,  Current  Transformers. 
Wide>Band  Transformers,  Non* Linear  Retard 
Coils,  Reactors,  Coincident  Current  Matrix 
Systems,  Static  Magnetic  Memory  Elements, 
Harmonic  Generators,  etc. 


data 

For  data  on  the  various  types  of  Arnold  Tape 
Cores,  write  for  these  Bulletins: 

SC- 107 A — SiUctron  Cores,  C,  E 

and  O 

TC- 101  Sk— Toroidal  Cores,  of  Suparmalloy, 
De/tomox  and  4-79  Mo-Par^ 
malloy 

TC>10tA-Bobbin  Cores 

TC>1 1 3  A — Suparmandur  Tapa  Cores 

ADDRISS  DIPT.  E^OI 


Arnold  produces  Silectron  C,  E  and  O  cores,  aluminum  and  plastic  cased 
toroidal  cores  of  high-permeability  materials,  and  bobbin-wound  cores  to 
meet  whatever  your  designs  may  require  in  tape  thickness,  material,  core 
size  or  weight. 

As  a  fully  integrated  producer,  Arnold  controls  every  manufacturing  step 
from  the  raw  material  to  the  finished  core  .  .  .  and  modern  testing  equip¬ 
ment  permits  100%  inspeaion  of  cores  before  shipment. 

Wide  seleaions  of  cores  are  carried  in  stock  as  standard  items  for  quick 
delivery;  both  for  engineering  prototypes  to  reduce  the  need  for  special 
designs,  and  for  production-quantity  shipments  to  meet  your  immedi¬ 
ate  requirements. 

•  Let  us  help  you  solve  your  tape  core  problems.  Check  Arnold,  too,  for  your 
needs  in  Mo-Permalloy  or  iron  powder  cores,  and  for  cast  or  sintered  per¬ 
manent  magnets  made  from  Alnico  or  other  materials.  Just  write  or  call 
The  Arnold  Engineering  Company,  Main  Offices,  Marengo,  Illinois. 

7ati  c 

^ABNOLD 

SPECIALISTS  In  MAGNETIC  MATERIALS 

MANCH  OFFICES  ond  REPRESENTATIVES  in  PR»iaPAL  CITIES 
f  ind  Ihwn  FAST  in  Ifi*  YCUOW  PAGCS 
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ALLIED  SCIENCES.  Many  years  ago  electronics  had  to  do  princi¬ 
pally  with  radio  communications.  In  more  recent  times,  electronics 
has  become  a  broad  science  in  its  own  right,  developing  unique 
technology  and  assimilating  large  portions  of  other  disciplines. 

In  the  early  forties  the  physicist  came  into  electronics,  initially 
interested  in  microwaves.  He  stayed  to  solve  important  problems 
in  optics,  wavepropagation  and  solid-state.  Later  came  the  metal¬ 
lurgist,  as  transistor  technology  advanced.  The  mechanical  engineer 
made  important  contributions  in  design  of  control  systems. 

Today  interest  focuses  on  a  region  of  mutual  interest  to  elec¬ 
tronics  engineers  and  organic  chemists.  At  the  top  of  the  news 
is  a  report  from  USSR  claiming  a  method  for  making*  transistor-like 
devices  out  of  a  synthetic  fiber.  A  new  GE  technique  for  information 
storage  that  can  handle  color-television  signals  uses  thermoplastic 
film  as  the  storage  medium.  Weekly  we  receive  announcements  of 
new  insulations,  lubricants  and  substrates  with  improved  properties 
at  higher  and  higher  temperatures. 

Contributions  from  organic  chemists  advance  the  state  of  the 
electronics  art  as  much  as  new  circuit  designs.  Even  more  valuable 
contributions  can  be  expected  from  chemists  and  from  other  allied 
scientists  such  as  physicists,  applied  mathematicians,  linear  pro¬ 
grammers,  operations  researchers. 
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Coming  In  Our  January  29  Issue 


EJCC  HIGHLIGHTS.  As  researchers  strive  for  smaller  and  faster 
computers,  two  approaches  stand  out  as  especially  promising,  cryo¬ 
genics  and  microwave  components  (Electronics,  p  77,  Nov.  20,  1959). 
Progress  in  both  these  areas  was  noted  by  New  England  Editor 
Maguire  when  he  attended  the  Eastern  Joint  Computer  Conference 
in  Boston  recently. 

Next  week,  Maguire’s  conference  roundup  spotlights  several  inter¬ 
esting  and  significant  results  of  the  push  toward  1,000-mc  computers. 
You’ll  learn  how  high-speed  computing  rates  are  being  obtained  by 
using  variable-capacitance  diodes  and  tunnel  diodes  in  combination 
with  microwave  coupling  techniques.  You’ll  also  read  about  crossed- 
film  cryotron  switching  and  storage  circuits,  a  tunnel-diode  arithmetic 
cell,  a  magnetic-disk  memory  unit  and  a  miniature  high-density 
memory  for  missiles. 
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AIRCRAFT  DETECTION.  Relative  performance  of  three  methods 
of  aircraft  detection — visual,  infrared  and  radar — varies  with  the 
prevailing  weather.  Visual  detection  is  difficult  in  haze  and  fog, 
infrared  detection  is  difficult  in  heavy  fog  and  K-band  radar  detection 
is  difficult  in  heavy  rain. 

In  our  next  issue,  M.  E.  Seymour  of  GE  in  Ithaca,  N.  Y.,  compares 
the  effective  range  of  two  types  of  radar  and  two  types  of  infrared 
with  visual  sighting,  for  weather  ranging  from  light  fog  to  cloud¬ 
burst.  Sample  calculations  indicate  the  different  degree  to  which 
ground-level  infrared  and  radar  systems  are  affected. 

Data  tabulated  in  Seymour’s  article  result  from  a  study  performed 
on  the  applications  of  infrared  to  airport  surveillance  under  closed 
field  conditions.  Seymour  has  been  associated  with  infrared  projects 
at  GE  since  1949. 
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Firm  price  and  delivery  on  low  noise  parametric  amplifiers 


Firm  price  and  delivery  schedules  are  available  for  negative  resistance,  cavity  type 
amplifiers  in  the  L.  S,  C,  and  Lower  X-Bands.  You  can  choose  from  either  development 
models  for  evaluation  in  your  system,  or  custom  designed,  fully  qualified  units  in  production 
quantities.  The  table  at  right  shows  typical  amplifier  charecteristics  now  being  obtained 
In  developntent  models. 

With  noise  figures  as  low  as  2  db,  these  amplifiers  are  ideally  suited  to  radar  acquisition 
and  tracking  systems,  tropo-scatter  communications,  telemetering,  satellite  tracking,  and 
microwave  relay  links. 

They  recover  from  overload  in  milliseconds— are  resistant  to  deterioration  and  failure  from 
high  power.  Phase  jitter  and  gain  stability  characteristics  are  excellent  and  with  the 
associated  ferrite  circulator,  the  amplifier  is  fail-safe  in  case  of  pump  or  diode  failure. 
Small  in  size  and  weight  the  amplifier  can  easily  be  retrofitted  to  many  existing  systems. 
Hughes  Microwave  Products  can  provide  complete  retrofit  kits.  Including  ferrite  circulator, 
amplifier,  pump  circuitry,  and  pump  klystron,  custom  fitted  to  your  system  configuration. 
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The  waveform  photographs  below  show  the  ability  of  the  Tektronix 


Sampling  System  to  display  a  wide  range  of  pulses.  These  photographs  were  purposely 
chosen  to  illustrate  the  system’s  abilities  under  marginal  conditions. 


The  alternate  pulse  feature  of  the  Type  110  pulse  genera¬ 
tor  is  being  used  to  generote  a  large,  long  pulse,  and  a 
short,  small  pulse.  The  trigger  take-off  system's  sensi¬ 
tivity  is  set  for  maximum. The  signal  level  islOO  mv/cm, 
and  the  sweep  speed  is  1  nsec/cm.  There  is  clearly  less 
than  1  nsec  time  difference  in  triggering  on  the  lOOmv, 
3  nsec  and  the  500  mv  long  step  signals. 


This  picture  shaws  the  same  canditions  as  in  Fig.  1 ,  ex¬ 
cept  the  small  pulse  is  now  only  I  nsec  wide.  The  time 
shift  relative  ta  the  large  step  is  just  over  1  nsec. 


The  system  is  operating  at  maximum  sensitivity, 
20  mv/cm.  A  triple  exposure,  positioned  vertically  to 
align  the  50%  points,  ollows  easy  measurement  of  the 
time  slip.  Under  these  extreme  conditions,  the  smallest 
pulse  has  an  energy  of  about  24  millipkojoules.  The 
trigger  take-off  system  then  removes  approximately 
1  millipicojoule  for  application  to  the  switched  system  of 
amplifiers  and  the  trigger  regenerator. 


The  amplifiers  in  the  trigger  channel  (used  in  the  previ¬ 
ous  3  pictures)  are  switched  out.  The  sensitivity  is 
2  v/cm.The  smallest  of  the  1  nsec  wide  pulses  furnishes 
approximotely  0.4  v  to  the  trigger  regenerator,  through 
the  trigger  take-off  system.  This  picture  is  of  interest 
since  this  is  the  narrow-pulse  response  which  is  obtain¬ 
able  with  both  the  1  10  and  N  Units,  when  externally 
triggered  with  signals  between  0.4  and  2  v. 


The  leading  edge  of  the  large  pulse  of  Figure3  is  dis¬ 
played  with  the  I  nsec/cm  sweep  speed  magnified  ten 
times.  This  gives  an  equivalent  sweep  speed  of  100 
picoseconds/cm.  The  risetime  of  the  complete  system— 
1  10  pulse  generotor,  1 10  trigger  take-off,  1 13  delay 
cable  and  the  N  unit— is  well  under  0.6  nsec. 


Double  exposure  shows  a  60-mv,  100-mc  continuous 
pulse  train  at  equivalent  sweep  times  of  1  nsec/cm  and 
10  nscc/cm.  The  Type  1 10  derives  a  trigger  from  the 
signal,  permitting  the  Tektronix  Sampling  System  to  op¬ 
erate  without  external  triggers,  counting  down  from 
1 00-mc  to  the  1 00-kc  sampling  rate  of  the  N  Unit. 
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Characteristics 


TYPE  110— 

TRIGGIR  TAKE-OFF  SYSTEM 

1 0  V,  200  ns«c  rog«r>«rotod  trigger  derived  from 
signals  of  20  mv  to  50  v«  with  repetition  rotes  from 
50  c  to  100  me,  ot  a  signal  loss  of  less  than  2.5%. 
(The  recovery  time  is  10  ^sec;  thus  above  1 00  kc 
signols  must  hove  increasingly  greater  regulority  of 
spocing.  DiffererKes  in  signal  level  ond  polority  or# 
taken  core  of  with  o  flexible  switching  system  by 
means  of  switched  cooxiol  cobles.) 
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Your  Tektronix  Field  Engineer  will  be  able 
to  arrange  a  demonstration  in  the  very  near 
future.  Call  him  for  complete  specifications. 

Tektronix,  Inc. 

P.  O.  ftox  831  •  Portfond  7,  Oregon 

Phone  CYpreet  2-261 1  •  TWX#D  31 1  •  Coble:  TEKTtONIX 

YtKTBONIX  PWLO  OfPIClSt  AJbertson,  L  I.,  N.Y.  •  Alhv^vorquo  •  Aneendelt,  •  Allonto, 

Oe.  •  Iwffalo  *  Cleveland  *  DoMai  •  Doyten  •  EndweM,  N.Y.  *  Houston  •  lothrup  VWofe.  Mich, 
lexmgton.  Moss.  *  Cost  lot  Angeles  •  West  los  Angeles  •  Minneapolis  •  Mission,  Konsos 
Orlondo,  Flo.  •  Polo  AIM,  CaM.  •  Pork  Ridge,  Rl.  •  fhiladelphie  •  Son  Diego  *  $t.  Petersburg,  Ro. 
Scottsdede,  Ant.  *  Stotnford,  Conn.  •  $yrocvse  *  Ibwson,  Md.  *  Union,  N.J.  •  WiRowdole,  Ont. 

TIKTBONIX  RMOIMWItMO  MMtSmTATfVISt  Howdwme  Electronics,  Pordid,  Ovoffon, 
Seottle,  Wash.;  Hytronic  Meosufe»nents,  Denver,  Colo.,  SoR  Lehe  City,  Utah. 

Tektronix  it  repreiented  in  20  oversees  countries  by  queftRed  engineering  orgeniaeliant. 
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PULSE -SAMPLING  SYSTEM 


~^50  V  maximum  colibrated  output  on  internal  powtf 
supply,  higher  externolly. 

Alternate  pulses  of  different  lengths,  polority* 
or  heights  possible. 

TYPE  N— 

0.6  nsec  risetime  (approximately  600  me). 

20  mv/cm  sensitivity.  (2  mv  or  less 
amplitude  noise.) 

1,  2,  5,  and  10  nsec/cm  equivolent 
sweep  times  (20  to  50  psec  time  noise). 

50-ohm  input  impedonce. 

50,  1 00,  200,  and  500  samples 
per  display. 

Sompling  rate->50  c  to  100  kc 

1 20  mv  minimum  linear  range 
(safe  overlood  4  v). 


for  use  with  alt  Tektronix 
Plug-In  Oscilloscopes 


1-nsec  switched  trigger  shift  for  time  colibrotion. 


leu  thon  2.5%  tronsmission  ond  reflection  loss 
of  signol  being  viewed. 


PULSI  GINIRATOR 


Less  thon  0.25-nsec  pulse  nsetime. 


0.4-nsec  minimum  pulse  length  (longer  pulses  with 
externol  chorge  lines). 


700/sec  nominol  repetition  rote. 


50-ohm  output  impedance. 


Externol  trigger  ability:  0.5  v,  1  nsec 
durotion,  40  nsec  in  odvonce  of  signal. 
The  recovery  time  is  1 0  ^sec.  Counts 
down  above  1 00  kc  to  obout  50  me. 


T/te  Tektronix  Pulse-Sampling  System  has  a  high 
degree  of  inherent  flexibility . . .  you  purchase  only 
the  parts  needed  in  your  application.  For  instance, 
if  the  signal  source  can  furnish  a  trigger  of  0.5  v 
to  2  f,  the  Type  110  will  not  he  required;  if  the 
trigger  is  furnished  as  a  “pre  pulse,”  the  Type  113 
Delay  Cable  may  not  he  required. 

PRICES 


I  Typ«  N  Sampling  Plug-In  Unit . $600 

I  Typ*  110  Pulse  Generator 

I  and  Trigger  Take-Off . . . $650 


Typ«  113  Deloy  line,  60  nsec,  0.1  nsec  risetime  $200 
(prices  f.o.b.  factory) 


Cahbion  standard  coil  forms  cover  the  widest  range  of  requirements.  In  addition  to  types  for  standard  circuits, 
printed  circuit  types,  designed  to  eliminate  a  separate  soldering  operation,  are  available  in  horizontal  or  vertical 
mounting  styles,  the  latter  including  ceramic  units  with  hbergl^  collars. 


Big  variety. . . big  advantages 


To  the  already  huge  family  of 
Cambion^  coil  forms,  ceramic  and 
phenolic,  new  members  are  constantly 
added  to  meet  increasing  needs.  Like 
the  complete  Cambion  line,  they  meet 
or  better  government  specihcations  in 
every  detail.  Cambion  standard  coil 
forms,  designed  for  use  in  any  type  of 
circuit,  can  be  custom-wound  whenever 
requir^.  Windings  can  be  single  layer, 
close  wound  or  spaced,  single  or  mul¬ 
tiple  pie.  New  coil  forms  are  custom- 
designed  to  solve  new  problems. 

Standard  or  custom,  most  Cambion 
coil  forms  are  available  with  Perma- 
Torq®  tensioning  device,  which  allows 
locking  of  tuning  cores  while  still  tun¬ 
able.  All  are  delivered  promptly,  in  any 
quantity.  And  all  Cambion  components 
—  coils,  coil  forms,  capacitors,  solder 
terminals,  insulated  terminals,  terminal 
boards,  swagers,  hardware  —  are  prod¬ 
ucts  of  top-ranking  engineering,  work¬ 
manship  and  quality  control  that  make 
every  one  of  them  guaranteed. 


Available  locally  through  authorized 
Cambion  Distributors.  Or  write  to 
Cambridge  Thermionic  Corporation, 
437  Concord  Avenue,  Cambridge  38, 
Massachusetts.  On  the  West  Coast; 
E.  V.  Roberts  and  Associates,  Inc., 
5068  West  Washington  Blvd.,  Los 
Angeles,  California.  In  Canada:  Cam¬ 
bridge  Thermionic  of  Canada,  Limited, 
Montreal,  P.  Q. 

Cambion  shielded  coil  forms  sre  completely 
shielded,  electromagnetically  and  electrostatic¬ 
ally,  for  star  performance  in  tight  spots.  New¬ 
comers  include  the  recognizable  "top  hat”  forms 
for  broad  IF  and  RF  applications  and  the  square 
type,  ideal  for  IF  strip  work. 


CAMBRIDGE  THERMIONIC  CORPORATION 


The  guaranteed  electronic  components 
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Get  much  more  information  in  the  . . . 


new  electronics  BUYERS’  GUIDE 


When  designs  call  for  products  in  the  field  of  elec*  any  other  similar  guide. 

Ironies,  the  Guide  solves  problems  in  advance.  Also  local  sales  offices  of  manufacturers  . . .  the  names. 

There’s  a  64-page  reference  section  with  up-to-the*  addresses,  and  phone  numbers  of  representatives  .  .  . 

minute  data  on  markets,  materials,  components  and  complete  lists  of  manufacturers  .  .  .  registered  trade 

applications  to  make  product  selection  easier.  names  . . .  and,  of  course,  the  most  complete  list  of  elec- 

You’ll  find  detailed  facts  about  the  products  of  nearly  tronic  and  related  products.  Tells  you  what  you  need  to 

700  advertisers  —  that’s  42%  more  than  you’ll  find  in  know  when  you  are  ready  to  buy. 

A  Mc6raw-Hill  Publication  •  330  West  42nd  Stroef.  New  York  36«  New  Yorl 
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HERE'S  WHY 

CALCULATING  ENGINEERS 
USE  KIN  TEL 
DIGITAL  VOLTMETERS 
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Price:  $2995 


5725  Kearny  Villa  Road, 
San  Diego  11,  Calif. 
Phone:  BRowning  7-6700 
Representatives  in  all  major  cities 
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I, Single-Plane  Readout. ..no  superimposed 
outlines  of  "off”  digits ...  readout  lamps 
have  ten  times  longer  life. 


2,  Automatic  Polarity  Indication ...  no 
lead  switching. 


3,Ten  Times  Greater  Resolution  at  decade  voltage 
points  than  other  4-digit  voltmeters.  A  unique 
extra  fifth  digit  in  the  left  decade  indicates 
"O"  or  "1”  to  provide  100%  over-ranging. 


4, Automatic  Ranging... decimal  point  is 
automatically  positioned  for  maximum 
resolution  and  accuracy. 


5, Remote  Readout  Mounting... no  electronic 
circuitry  in  readout  allows  easy 
remote  mounting. 


^.Floating  Input... input  may  be  floated  above 
or  below  chassis  ground...  10  megohms  input 
impedance... input  connectors  on  front  and  rear. 


7, Adjustable  Sensitivity ...  control  permits 
decreasing  sensitivity  to  allow  reading  of 
noisy  signals... greatly  increases 
instrument  usefulness. 


8.Built-in  Printer  Drive  for  parallel  input 
printers... control  permits  either  automatic 
operation  when  voltmeter  reaches  null,  or 
remote  operation  by  external  contact  closure. 


9,Reliability ...transistor  drive  circuits  provide 
"cushioned"  DC  drive  for  stepping  switches 
for  long,  trouble-free  operation. 


10.Accuracy... measures  DC  from  ±0.0001  to 
±1000.0  volts... continuous,  automatic 
calibration  against  internal  standard  cell  provides 
0.01%  ±1  digit  (of  reading)  DC  accuracy. 


These  let  you  measure  AC, 
increase  sensitivity, 
measure  ratios, 

scan  multiple  inputs 


AC  CONVERTER  Price;  $850 

The  Model  452  AC  converter  can  be  added  to  the  basic 
501  DC  digital  voltmeter  to  permit  4-digit  measure¬ 
ment  of  0.001  to  999.9  volts  AC.  RMS.  30  to  10,000 
cps.  Accuracy  is  0.2%  of  full  scale  and  ranging  is 
manual  (auto-ranging  models  are  available). 


DC  PREAMPLIFIER  t  Price;  $1475 

The  Model  459  differential  DC  preamplifier  has  a  gain 
of  —100  which  extends  the  DC  sensitivity  of  KIN  TEL 
digital  voltmeters  to  1  microvolt.  Overall  system  accu¬ 
racy  when  the  459  is  used  with  a  digital  voltmeter  is 
0.15%  ±5  microvolts.  Input  resistance  is  greater 
than  5  megohms,  and  input  and  output  circuits  are 
completely  floating  and  isolated  from  each  other  and 
chassis  ground.  Common  mode  rejection  is  180  db  for 
DC  and  130  db  for  60  cps  with  up  to  1000  ohms  input 
unbalance.  Input  can  be  floated  up  to  ±250  volts. 


AC-OC  PREAMPUFIER  Price;  $1225 

The  Model  458A  is  a  single-ended  preamplifier  with  a 
gain  of  — 100  which  extends  the  sensitivity  of  KIN  TEL 
digital  voltmeters  to  1  microvolt  DC,  and  10  microvolts 
AC  from  30  to  2000  cps.  An  additional  -f  1  DC  gain 
position  provides  >10.000  megohms  input  impedance 
and  0.001%  gain  accuracy. 


-V  r  •' 

•  a  • 


OVM  A  RATIOMETER  Price;  $3835 

The  Model  507B  measures  both  DC  voltages  from 
±0.0001  to  ±1000.0  volts  and  DC/DC  ratios  from 
.0001:1  to  999.9:1.  Ranging  is  automatic  and  accuracy 
is  0.01%  ±1  digit  both  for  ratios  and  voltage.  Any 
external  reference  between  1  and  100  volts  may  be 
used  for  ratio  measurements. 


INPUT  SCANNER  Price:  $2500 

The  Model  453M  master  scanner  automatically  or 
manually  scans  up  to  400  1-wire.  200  2-wire,  or  100 
4-wire  inputs.  Addition  of  a  slave  scanner  (453S) 
permits  scanning  up  to  1000  data  points. 


BUSINESS  THIS  WEEK 


New  Solid-State  Components  Coming: 

Cadmium  Sulphide  Diode  and  Triode 

Large  and  controllable  amounts  of  current  are 
obtainable  in  solid  insulating  materials,  it  has  been 
found  in  experiments  at  England’s  Birmingham 
University.  Relatively  high  current  densities  have 
been  obtained  in  thin  insulating  crystals  of  cad¬ 
mium  sulphide  with  a  few  volts  applied,  according 
to  G.  T.  Wright  of  the  university’s  department  of 
electrical  engineering. 

He  informs  Elex:tronics  that  a  new  class  of  solid- 
state  “dielectric  devices”  is  now  being  developed 
“which  is  expected  to  complement  semiconductor 
devices  in  high  speed  switching  or  high  frequency 
applications,  where  insensitivity  to  temperature 
changes  is  required,  or  in  operation  at  moderately 
high  voltage  or  impedance  levels.” 

Anticipated  response  times  of  these  dielectric 
diodes  are  of  the  order  of  the  electron  transit  time 
and  should  be  in  the  lange  10‘“  to  10**  second  de¬ 
pending  on  crystal  thickness  and  applied  voltage. 

Wright  says  that  one  of  the  most  interesting  of 
the  devices  envisaged  is  a  dielectric  triode  formed 
by  inserting  a  control  grid  into  the  dielectric  diode. 

“Gain-bandwidth  products  approaching  1,000  me 
should  be  realizable  and,  by  using  a  crystal  con¬ 
taining  large  numbers  of  shallow  electron  traps,” 
he  adds,  “it  should  be  possible  to  obtain  extremely 
high  mutual  conductance  at  very  high  frequencies.” 

Wright  says  “much  more”  research  must  be  done 
before  successful  and  reliable  devices  can  be  pro¬ 
duced,  suggests  that  if  electronics  companies  make 
the  effort  “it  should  not  be  long  before  space-charge- 
limited  dielectric  devices  become  available.”  An 
article  by  Wright  will  appear  soon  in  Electronics. 

Aviation  Agency  Rules  Out  British 

Hyperbolic  System  for  Navigation 

The  Federal  Aviation  Agency  has  just  revealed 
its  technical  conclusions  with  regard  to  the  per¬ 
formance  of  the  British  Decca  Mark  X  navigational 
equipment,  a  subject  of  controversy  since  February 
1959  when  a  special  meeting  of  the  International 
Civil  Aviation  Organization  (ICAO)  voted  to  adopt 
the  American  VOR-DMET  system  as  the  interna¬ 
tional  standard. 

British  representatives  complained  bitterly  then 
that  the  ICAO  had  not  taken  certain  technical  facts 
fully  into  consideration.  FAA  carried  out  heli¬ 
copter  tests  of  the  Decca  hyperbolic  system  from 
February  1959  to  September  1959  (Electronics, 
p  29,  May  22,  ’59). 

With  the  announcement  of  its  conclusion,  FAA 
appears  to  close  the  door  finally  to  any  further  U.  S. 
consideration  of  the  British  system.  The  agency 


has  concluded  that  ‘*the  Decca  Mark  X  was  not 
able  to  meet  the  requirements  for  a  primary  Instru¬ 
ment  Flight  Rules  (IFR)  navigation  aid  or  for  use 
as  a  steering  device.”  FAA  found  that  on  61  percent 
of  the  test  routes  flown  the  pilots  reported  failure 
of  the  gear  to  give  navigation  intelligence  necessary 
for  use  of  the  system  as  a  primary  IFR  nav-aid. 

Also,  says  FAA,  pilots  were  unable  to  maintain  a 
constant  heading  of  the  aircraft  or  to  change  to  a 
new  course  without  the  aid  of  other  instruments. 


Commerce  Department  Forecasts 
$2.2-Billion  Consumer  Market  in  '60 

Record  year  is  forecast  for  the  electronics  in¬ 
dustry  in  1960  by  the  Commerce  Department’s  Busi¬ 
ness  and  Defense  Services  Administration. 

Factory  sales  of  consumer  electronic  products, 
now  estimated  at  a  $1.95  billion  annual  rate,  are 
expected  to  level  off  at  $2.2  billion  in  1960.  BDSA 
sees  continued  growth  in  color  tv,  slower  sales 
rises  for  black-and-white  tv  and  radio  receivers,  a 
lesser  increase  in  automobile  radio  sales,  and  an 
upward  trend  for  f-m  receivers. 

An  increase  of  “better  than  15  percent”  over  last 
year  is  expected  by  BDSA  in  electronic  equipment 
for  the  military  and  for  the  space  agency. 

Gain  of  at  least  10  percent  is  looked  for  in  com¬ 
mercial  and  industrial  electronic  equipment. 

BDSA  estimates  total  industry  sales  in  1960  at 
$10  billion,  includes  equipment  and  components  at 
the  factory,  but  not  research  and  development  con¬ 
tracts,  nor  distribution,  service  and  installation 
revenues. 


ELECTRONICS  NEWSLEHER 


Laboratory  model  of  a  thermoplastic  recording 
system  (Electronics,  p  11  &  46,  Jan.  15)  demon¬ 
strated  by  GE  last  week  produced  a  black-and-white 
video  picture  comparable  to  ordinary  kinescope.  In 
color  presentations  greens  and  reds  predominated. 
The  company  predicted  use  of  the  system  in  radar, 
ir  detection  and  ecm.  Data  recording  and  retrieval 
were  among  other  applications  envisaged  but  not 
demonstrated. 

Solid  state  high-sped  printer-plotter  that  prints 
and  plots  from  computer-prepared  magnetic  tape 
has  been  developed  by  Briggs  Associates,  Inc., 
Norristown,  Pa.  BAI  will  market  variations  of  the 
machine  at  prices  ranging  from  $150,000  to  $300,- 
000.  Up  to  10  graphs  can  be  plotted  at  one  time  and 
fully  annotated.  Machine  could  be  adapted  to  print 
up  to  120  characters  per  line  at  a  rate  of  8,000  per 
second. 

Stereo  4-channel  tape  recorder  manufactured  in 
Tokyo  by  Akai  Electronics  under  a  technical  agree¬ 
ment  with  Roberts  Electronics,  Hollywood,  Calif., 
is  expected  to  be  marketed  in  the  U.  S.  for  about 
$700  in  April  pending  patent  approval  by  the  U.  S. 
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In  medieval  times,  alchemists  spent  lifetimes 
trying  to  transform  the  commonplace  into  the  pre¬ 
cious  without  success.  Today,  in  the  Hughes  Research 
Laboratories,  scientists  and  engineers  using  advanced 
methods  and  equipment,  are  synthesizing  many  new 
and  precious  materials  to  be  used  in  solid  state 
research. 

The  photograph,  for  example,  shows  a  Hughes 
Research  Laboratories  scientist  observing  the 
growth  of  an  yttrium  aluminum  garnet  crystal  using 
the  flame  fusion  method.  This  work,  as  well  as  other 
crystal  growth  techniques,  is  part  of  a  major  Hughes 
materials  research  and  supply  program  for  the  syn¬ 
thesis  of  ruby,  sapphire,  spinel,  ferrite,  garnet  and 
related  oxide  single  crystals.  These  materials  pro¬ 
vide  atomic  circuit  elements  which  are  the  key  to 
quantum  electronics. 

As  solid  state  research  at  the  Hughes  Research 
Laboratories  continues  to  expand  and  intensify,  a 
supply  of  new  and  tailor-made  materials  in  the  form 
of  high-quality  single  crystals  is  essential.  Effective 
utilization  and  improvement  of  existing  and  new 
crystal  growth  methods  requires  extensive  knowl¬ 
edge  of  their  range  of  applicability,  crystal  growth 


Feedback  in  the  form  of  performance  data  and  euggee- 
tione  for  modifieatione  to  advanced  Hughes  Syetema  ia 
provided  by  Hughes  Field  EMgineera. 


Development  oj  new  and  highly  reliable  direct  display 
storage  and  microwave  tubes  being  carried  on  at  the 
Electron  Tube  Division,  Hughes  Products. 


mechanisms  and  the  relationships  between  growth 
parameters  and  perfection  of  the  resulting  materials. 

Materials  research  is  contributing  significantly 
to  existing  ferrimagnetic,  paramagnetic  and  absorp¬ 
tion  spectroscopic  studies... and  is  opening  new 
areas  of  investigation  by  providing  materials  not 
previously  available  as  large  single  crystals. 

Other  Hughes  activities  cover  practically  every 
part  of  the  electronics  spectrum... providing  stimu¬ 
lating  outlets  for  creatively-oriented  engineers. 
These  include:  Space  Vehicles,  Nuclear  Electronics, 
Ballistic  Missiles,  Advanced  Data  Handling  and  Dis¬ 
play  Systems,  Infrared  Devices,  Three-Dimensional 
Radar... and  many  others. 

The  variety  and  advanced  nature  of  Hughes  proj¬ 
ects  provides  an  ideal  environment  for  the  scientist 
or  engineer  who  wishes  to  increase  his  professional 
stature. 


Newly  intUtMUd  jtroorxme  at  Hwgktt  have  ereaUd  immadiate 
openinoa  for  tnciwoort  taporieaetd  im,  the  foUowiwa  ar»a»: 

Electroluminescence  Field  Engineering 

Infra-red  Equipment  Engineering 

Plasma  Ptiysics  Commercial  Sales 

Digital  Computers  Microwave  &  Storage  Tubes 

Systems  Design  &  Analysis  Communications  Systems 
Circuit  Design  &  Evaluation  Micro  Electronics 

WriU  in  eoafidonot  to  Mr.  D.  E.  Biknor 
Hwohoo  Genorat  Qfieoo,  Bldg.  t-Dt,  CtUvor  City.  Calif. 


The  Wett'e  loader  in  advanced  ELECTRONICS 

j - 1 

I  HUGHES  I 

I _ ! 

•  1*t».  NUOHIS  AIRCflArr  eOMFANV 

HUGHES  AIRCRAFT  COMPANY 

Cuivtr  City,  Cl  S«sundo,  Fullerton,  Newport  Beech,  Hellbtt 

and  Lot  Anfelet ,  CaKfomia;  Tucson,  Arizona 
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{ADVERTISEMENT) 

On  the  Market . . . 

COINCIDENCE  THYRATRON 
double  or  triple  control 

The  KP-80  is  the  first  ion  defiection 
thyratron.  It  is  a  triple  control  coinci¬ 
dence  tube  which  greatly  simplifies 
control  circuitry.  The  tubes  have  three 
control  electrodes  for  double-  or  triple- 
coincidence  circuit  functions. 

The  tubes  are  used  in  computers, 
automation  control  apparatus,  con¬ 
veyor  selector  systems,  coding  and 
programming  devices,  coimters,  etc. 

In  addition  to  the  customary  shield, ; 


there  ore  two  sym¬ 
metrical  control  elec¬ 
trodes  which  have 
equal  sensitivity.  In 
double  •  control  cir¬ 
cuits,  a  signal  on 
only  one  grid  (up  to 
and  exceeding  plus 
40  volts)  will  not  fire 
the  tube,  but  small 


(4.5  volt)  simultaneous  signals  on  both 
grids  cause  conduction.  In  triple  con¬ 
trol  circuits,  three  simultaneous  signals 
are  required  for  conduction  and  sig¬ 
nals  (up  to  20  volts)  applied  to  any 
one  or  two  grids  will  not  fire  the  tube. 
More  than  a  dozen  circuit  components 
are  eliminated  by  the  KP-80  in  double 
control  circuits,  and  triple  coincidence 
circuits  eliminating  more  than  two 
dozen  precision  components  ore  also 
possible.  The  KP-80  has  a  6.3  volt,  150 
mA  heater  cathode,  with  on  anode  op¬ 
erating  voltage  of  150  v. 

A  subminiature  tube,  the  KP-150  is 
also  available  for  double  coincidence 
and  indicating  circuits. 

For  further  details  on  these  and 
other  Special  Purpose  Electron  tubes 
contact  KIP  ELECTRONICS  CORPO¬ 
RATION.  DEPT.  922,  BOX  562,  STAM¬ 
FORD,  CONNECTICUT. 


WASHINGTON  OUTLOOK 

Some  of  Washinjrton’s  missile-space  proponents  were  disappointed  by  Pres¬ 
ident  Eisenhower’s  State  of  the  Union  message. 

The  President’s  reference  to  a  doubling  of  space  expenditures  is  not 
considered  astounding.  It  represents  only  the  natural  growth  of  a  pro¬ 
gram  underway  for  just  two  years,  not  the  crash  program  many  missile- 
space  proponents  have  been  plumping  for. 

Many  critics  here  feel  that  space  exploration  and  the  military  missile 
program  should  not  be  looked  upon  as  separate  operations. 

Several  members  of  Congress  are  excited  about  the  so-called  space  issue. 
But  Rep.  Overton  Brooks,  chairman  of  the  House  Space  Committee,  con¬ 
cedes  that  there  is  not  really  much  that  the  lawmakers  can  do  to  push  the 
space  program  any  faster. 

Nevertheless,  both  Brooks  and  presidential  aspirant  Lyndon  B.  Johnson, 
chairman  of  the  Senate  Space  Committee,  are  planning  full-scale  investi¬ 
gations  into  our  space  program.  Some  observers  question  the  value  of 
such  inquiries,  complain  about  the  vast  amount  of  time  top-level  officials 
will  be  spending  before  congressional  committees — frequently  covering 
ground  already  covered  by  other  committees — instead  of  managing  the 
operations  for  which  they’re  responsible. 

The  Pentagon’s  top  brass  for  instance  is  lined  up  for  appearances  before 
at  least  six  different  committees  within  the  next  month — each  wanting  a 
briefing  on  U.  S.  “defense  posture.” 

•  The  Titan  ICBM  project  is  reportedly  in  trouble.  There’s  been  no 
successful  test  launching  since  May  4.  The  Air  Force  indicates 
that  the  project’s  timetable  has  slipped  several  months.  Reports 
are  that  seven  of  31  test  missiles  produced  have  been  damaged  in 
handling  or  on  static  test  stand  operations — two  beyond  repair. 

Meanwhile,  the  Martin  Company,  major  prime  contractor  for  Titan, 
has  made  a  major  overhaul  in  management  of  the  project.  Board 
Chairman  George  M.  Bunker  has  taken  over  personal  supervision. 

Pentagon  officials  say  there’s  no  plan  to  kill  or  cut  back  the  Titan 
project  as  of  now.  Some  $1  billion  has  been  spent  on  the  project  so 
far;  several  hundred  million  dollars  more  are  earmarked  for  it  this 
year. 

Titan’s  electronics  contractors  apparently  do  not  figure  directly  in 
the  project’s  troubles. 

Bell  Telephone  Laboratories  is  the  associate  prime  for  a  radio¬ 
command-guidance  system  to  be  used  in  the  first  few  Titan  squad¬ 
rons — with  Remington  Rand  producing  the  computer  for  the  radio- 
command-guidance  system.  General  Motors’  AC  Spark  Plug  div.  is 
associate  prime  for  an  all-inertial  guidance  system  for  later  Titan 
units  scheduled  to  be  set  up  in  underground  launching  facilities; 
IBM  makes  the  computer  for  the  all-inertial  guidance  system. 

#  A  new  Washington  rumpus  is  shaping  up  over  the  administration’s 
recent  cut  in  the  Air  Force  B-70  bomber  development  program.  The 
program  was  trimmed  in  December  to  save  some  $85-million  this 
year,  and  to  reduce  expenditures  in  the  near  future.  Contracts  for 
the  bomber’s  subsystems — bombing-navigation,  electronic  counter¬ 
measures,  and  mission  and  traffic  control — were  cancelled  and  the 
production  schedule  slashed  from  13  test  aircraft  to  two. 

Air  Force  Chief  of  Staff  Gen.  Thomas  D.  White  now  makes  it  clear 
that  he  opposed  the  B-70  cutback.  He  declares  the  manned  bomber 
will  still  be  needed,  despite  development  of  ICBM’s.  He  says  that 
he  will  appeal  the  B-70  decision  to  Congress.  White  also  reveals  that 
the  air-launched  ballistic  missile,  formerly  called  Bold  Orion,  now  in 
the  early  stages  of  development  for  use  on  the  B-70,  has  been  renamed 
the  “Sky  Bolt.” 
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telemetry 

and 

low  frequency 
oscillators 


Pictured  here  are  six  of  the  most  widely  used  oscillators 
in  electronics.  All  employ  the  highly  stable,  dependable, 
accurate  resistance-capacity  circuit.  They  require  no  zero 
setting.  Output  is  constant,  distortion  is  low  and  frequency 
range  is  wide.  Scales  are  logarithmic  for  easy  reading;  all 
are  compact,  rugged  and  broadly  useful  basic  instruments. 
Brief  specifications  are  given  below;  call  your  ($)  rep  for 
demonstration  or  write  direct  for  complete  data  on  any 
instrument. 


gjjj 

Frequency 

Ranfo 

Cali¬ 

bration 

Accuracy 

Output  to 

600  Ohms 

Recam- 

meuded 

Lead 

Maximum 

Distortion 

Max.  Hum 
&  Noise  f 

Pried 

200AB 

20  cps  to 
40  KC 
(4  bands) 

±2% 

Iwatt 
(24.5  V) 

600  ohms 

1%  20  cps 
to20KC 
2%20KC 
to40KC 

0.05% 

65 

watts 

3150.00 

200CD 

5  cps  to 
600  KC 
(5  bands) 

±2% 

160  mw 
10  volts 

600  ohms‘ 

jM 

0.1% 

75 

watte 

$170.00 

200J 

6  cps  to 
6KC 

(6  bands) 

±l%t 

160  mw 
10  volU 

600  ohms‘ 

0.5% 

0.1% 

100 

watts 

$300.00 

200T 

250  cps  to 
100  KC 
(5  bands) 

±l%t 

160  mw 
10  volts 

600ohffls‘ 

0.5% 

0.03% 

100 

watts 

$450.00 

201C 

20  cps  to 
20  KC 
(3  bands) 

±l%t 

3  watts 
(42.5  V) 

600  ohms 

0.5%  t 

0.03% 

75 

watts 

$225.00 

202C 

1  cps  to 
100  KC 
(5  bands) 

±2% 

160  mw 
10  volts 

600ohms‘ 

0.5%§ 

0.1% 

75 

watte 

$300.00 

*  Internal  Impedance  It  600  ohms.  Frequenn  and  distortion  unaffected  by  load  resistance. 
Balanced  output  with  amplitude  control  at  100.  Use  line  matching  transformer  for  other  con¬ 
trol  settings.  ‘‘Internal  impedance  approximately  600  ohms  with  output  attenuator  at  10  db 
or  more.  Approximately  75  ohms  below  5000  cps  with  attenuator  at  zero,  t  Internal,  non-op¬ 
erating  controls  permit  precise  calibration  of  each  band.  tO.5%,  50  cps  to  20  KC  at  1  watt 
output.  1.0%  over  full  range  at  3  watts  output.  §0.5%,  10  cps  to  100  KC.  1.0%,  5  to  10  cps, 
2.0%  at  2  cps.  3.0%  at  1  cps.  HMeasured  with  respect  to  full  rated  output. 

HEWLETT-PACKARD  COMPANY 

1015A  Page  Mill  Rood  •  Palo  Alto,  Colifomia,  U.S.A. 

Cable  “HEWPACK"  •  DAven port  5-4451 
Hewlelf-Pockord  S.A.,  Rue  du  Vieux  Billard  No.  1 ,  Geneva,  Switzerland 
Cable  “HEWPACKSA"  •  Tel.  No.  (022)  26.  43.  36 

fi»ld  ruprmfntaiiys  in  all  principal  oreos  *ote 


0  200AB 

Audio  Oscillator 


0  200CO 

Wide  Range 
Oscillator 


#  200J 

Interpolation 

Oscillator 


#  200T 

Telemetry 

Oscillator 


^  201C 

Audio 

Oscillator 
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STRIPPIT  SUPER  30  FABRICATOR 


30"  THROAT  DEPTH 


production-tested  accessories  I 
cost-cutting  versatility 

profit-making  potential 


Larger  work  tizee  for  more  efficiency... for  short  run  punching  —  30"  x  any  length 
. . .  for  production  run  hole  duplication  —  25"  x  30". 

Adjustable  table  for  greater  accuracy  and  flexibility... for  punching  to  closer  tolerances 
in  angles,  shapes  and  formed  parts  as  well  as  flat  sheets. 

New,  no-jam  electric  head  eliminates  down  time. ..and  the  need  for  pressurized  air.  Fewer 
parts  minimize  maintenance  —  ensure  quieter,  more  positive  operation. 

Wide  range  of  hole  punching  capacities... from  a  3^"  hole  (round  or  shaped)  in  16 
gauge  to  a  hole  in  mild  steel. 

Comer  and  edge  notching... up  to  5"  x  5"  in  16  gauge  mild  steel  —  90°  corners, 
rectangular,  vee.  radii  and  special  shape  edge  notches. 

Straight  line  nibbling  and  contour  shearing... at  165-strokes  per  minute  in  %"  mild 
steel.  Instant  changeover  from  single  stroke  punching. 

Newswing-shift  punch  holders... quick-opening,  positive-closing  —  for  right  or  left- 
hand  operation.  Electrical  interlock  for  safety. 

Exclusive  quick-change  tooling  system... using  standard  stock  punch  and  stripping 
guide  assemblies  and  die  buttons.  Size  changes  take  less  than  20  seconds. 

New  quick-set  gauging  system. ..with  micrometer  settings  for  fast,  accurate  layout 
and  rapid  work  positioning. 


EASY  CONVERSION  TO  A  PRODUCTION 
PUNCHING  UNIT... 

with  the  Strippit  Duplicator  which  can  be 
built-in  as  an  integral  part  of  the  Super  30 
Fabricator  —  and  the  Dupl-O-Scope  for 
punching  Duplicator  templates  from  a  draw¬ 
ing,  layout  or  sample  part. 


STRIPPIT 


WUne  TOD  A  r. . .  for  complete 
details,  illustrated  literature,  price 
and  delivery. 


tSS  Buwll  Road,  Akron,  Now  York 

In  Canada:  Strippit  Tool&  Machine  Company,  Brampton,  Oni. 
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provide  better  picture  quality  than 
ever  previously  attained. 

Pioneered,  developed  and  manufactured  by 

English  Electric  Valve  Co., 

suppliers  of  Image  Orthicons  to  the  world. 


Distributors  in  U.S.A, 
Ampex  Corporalion, 

934  Charter  Street, 
Redwood  City,  Cal. 

Agents  throughout  the  world 


‘ENGLISH  ELECTRIC’ 


EMillSH  ELECTRIC  VAIAE  CO.  I  IT). 


CHELMSFORD,  ENGLAND 
Telephone;  Chelmsford  349 1 
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year 

after 

year 

firms  served  by  Avnet, 
have  recognized  and 
appreciated  the  Avnet 
policy  of  immediate 
delivery  on  all  parts 
we  distribute. 

We,  at  Avnet,  are 
grateful  for  this 
recognition  and  pledge 
continued  service  that 
satisfies  seemingly 
impossible  requirements 
“time  and  time  again/* 
year  after  year. 


I  OCKHKBU  AIKCHAKT  C.OKBOB ATION 

. . .  •  . . . . 


November  9,  1959 


Mr.  Robert  Avnet 

Avnet  Corporation  ^ 

5877  Rodeo  Road 

Los  Angeles  16,  Calif- 

near  »r.  Avoaf.  n.cassary 

During  ll.a  ‘“ulte  ==n».«t»ra 

upon  t«.Avn»_=«nP.-l.»^A«  -a. 

to  meet  crash  delivery  schedules  demanded. 

in  all  instances  the  eorporation.  Time  and  time 

p„  .11  out  “tuC  slaLngl,  1.P»aaA»1'  ragulranants 

.gain  of  tna  raguaalaa  connactars. 

in  .a  PPPP-a^rraXa.t:aTar,^^  SH. 
urn  urUnUriping  .oapppp^ 

Hal  Thorpe,  and 
tain  our  delivery  schedules 


AVNET  ELECTRONICS  CORPORATION 

70  State  Street  /  Westbury,  New  York 
EDgewood  3  5800  /  TWX  Westbury  2617 

AVNET  CORPORATION 

5877  Rodeo  Road  /  Los  Angeles  16.  California 
URonO-6141VErmont  7-7111  /  TWX  Culver  City  2273 

AVNET  ELECTRONICS  CORP. o/NortAmi cafi[f</r»iia 
1262  No.  Lawrence  Station  Rd.  /  Sunnyvale,  California 
REgent  6-0300 


Very  truly  yours, 

LOCKHEED  ‘IXC’'*"  “'S"" 
WSSIEES  AED  SPACE  DIVISIOH 


J.  M./Faulstich 
Purchasing  Agent 
Production  Requirements 
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FINANCIAL  ROUNDUP 


Four  Bond  Sales  Announced 


Ling- Altec  Electronics  announces 
private  sale  of  $5  million  of  6-per¬ 
cent  notes  with  common  stock  pur¬ 
chase  warrants  to  a  group  of  insti¬ 
tutional  investors  including  two 
insurance  companies  and  a  bank. 
Funds  will  be  used  to  finance  plant 
expansion  for  operations  in  connec¬ 
tion  with  the  Anaheim,  Calif.,  com¬ 
pany’s  backlog  of  about  $55  million, 
and  for  general  corporate  purposes. 
The  firm  is  working  on  sonar,  radar 
and  super-power  communications 
systems. 

•  Litton  Industries,  Van  Nuys, 
Calif.,  reports  private  placement 
of  $6  million  worth  of  15-year 
5J-percent  convertible  subordi¬ 
nated  debentures  due  Dec,  1,  1974. 

•  D}rnatronics,  Orlando,  Fla., 
lacks  only  five  percent  to  complete 
subscription  of  a  bond  issue  placed 
on  public  sale  Dec.  3,  1959.  Each 
bond,  par  value  $500,  entitles  the 
owner  to  purchase  143  shares  of 
common  stock  at  $3.50  per  share 
after  Nov.  14,  1960.  The  firm  is 
engaged  in  research,  development 
and  production  of  data  collecting 
systems  and  digital  data  handling 
equipment. 

•  Tenney  Engineering,  Union, 
N.  J.,  awaits  approval  on  filing  for 
$500,000  of  6J-percent  convertible 
subordinated  debentures  to  be  due 
in  Jan.  1970.  The  bonds  are  to  be 
offered  at  public  sale  at  100  per¬ 
cent  of  principal  amount  with  a 
nine-percent  commission  to  the 
underwriters.  Also  pending  is  ap¬ 
plication  for  sale  of  25,000  shares 
of  common  stock.  The  firm  now 
has  500,079  common  shares  out¬ 
standing. 

•  Sanders  Associates,  Inc., 
Nashua,  N.  H.,  announces  that  two 
major  investment  firms  have  pur¬ 
chased  blocks  of  its  common  stock. 
The  One  William  Street  Fund  and 
the  Lehman  Corp.,  each  purchas¬ 
ing  15,000  shares,  will  add  more 
than  $li  million  to  Sanders’  equity. 
The  New  Hampshire  company  is 


engaged  in  R&D  on  missile  and 
weapons  systems  and  expects  to 
reach  or  better  a  sales  goal  of  $15 
million  in  the  coming  fiscal  year. 

•  Craig  Systems,  Lawrence, 
Mass,  reports  an  increase  in  divi¬ 
dends  to  15  cents  a  share  last  year, 
compared  with  10  cents  in  1958. 
Present  backlog  is  up  50  percent 
from  last  year,  with  over  15  per¬ 
cent  of  the  volume  in  items  where 
Craig  or  its  subsidiary,  LeFebure, 
has  proprietary  rights. 

•  Specialty  Electronics  Develop¬ 
ment  Corp.,  Syosset,  N.  Y.,  an¬ 
nounces  profits  of  $145,041  on  net 
sales  of  $1,204,644  for  the  first 
quarter  of  its  fiscal  year  which 
began  Aug.  1,  1959.  After  allow¬ 
ance  for  federal  income  taxes,  net 
profit  totalled  $75,041,  equal  to  six 
cents  a  share  on  1,172,050  shares 
outstanding.  The  Long  Island  com¬ 
pany  produces  specialized  com¬ 
munications  equipment  and  asso¬ 
ciated  hardware.  Projected  sales 
for  fiscal  1960  are  about  $4  mil¬ 
lion. 

25  MOST  AOIVI  HOCKS 
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HIGH 

LOW 

CLOSE 

SRtny  RsaR 

1,0M 

2614 

24% 

24% 

SwElMtrk 

1,040 

99% 

94% 

96% 

AsRii 

Ml 

no 

96% 

102% 

8m  PyMwIct 

909 

S2Vk 

47% 

52% 

Ak«  C«rp 

840 

15% 

14% 

14% 

Eiw  B  Mn  M 

725 

12 

10% 

10% 

IM'I  Td  «  T« 

724  - 

39% 

36% 

37% 

CtHIn  RMI« 

623 

69% 

61% 

62% 

UtlNM 

610 

67% 

56% 

61% 

VirtM  Aamc 

599 

45H 

40 

41% 

RiylHiiA 

561 

53% 

5(K4 

50% 

RMmSiBcrft 

576 

11% 

10 

10% 

SMYtMCtrv 

572 

9% 

6 

9% 

UdvCMtnl 

566 

18% 

17% 

17% 

Bm  Td  B  EIm 

561 

64% 

62% 

82% 

RCA 

560 

70 

66% 

66% 

•MMitc*  Cwf  Am  911 

12% 

11% 

11% 

EI-Tradcs 

476 

1% 

1% 

1% 

PMImCwr 

470 

33% 

30% 

30% 

WMtttfftNM 

413 

114 

109 

109 

Isn  RM^StMM 

368 

23% 

21% 

21% 

TMM  iMt 

365 

171% 

154 

158% 

Mali  TV 

335 

6% 

5% 

5% 

Lmt 

273 

20% 

19 

19 

CUracM 

267 

15% 

14% 

14% 

The  ibove  fitnm  icpmcnt  ulet  of  dcoronici 
MOW  on  the  New  York  end  American  Stock 
exchanges.  Ustma*  arc  prepaied  excluiively  for 
Buoionics  by  Ir*  Haupt  k  Co.,  iaTewaem 
Mahtn. 


by  Goorgo  T.  Sermon,  President 
United  Carbon  Products  Co. 


Quality  in  Quantity 
...whose  responsibility? 

I  plan  to  use  this  column  during  the 
months  ahead  to  relate  some  facts 
and  ideas  that  should  be  significant 
to  any  company  that  designs  or  buys 
graphite  parts  for  semiconductor 
processing.  Any  comments  you  may 
have  as  the  series  progresses  will  be 
sincerely  appreciated. 

One  of  the  subjects  I’ll  be  touching 
upon  from  time  to  time  is  **produc~ 
ing  quality  in  quantity”.  When  your 
engineer  designs  a  semiconductor 
component,  he  must  think  in  terms 
of  the  long-range  program,  not 
merely  the  pilot  run  or  the  require¬ 
ments  of  the  first  few  months.  He 
must  know  that  his  company  will 
be  able  to  produce  the  component 
in  huge  quantities  while  maintaining 
the  exact  level  of  quality  specified  by 
his  original  design.  Any  way  you 
cut  it,  quality  is  his  responsibility. 

So,  we  submit  that  one  good  way 
this  engineer  can  protect  the  quality 
of  his  design — and  protect  his  com¬ 
pany’s  ability  to  produce  the  same 
quality  in  any  quantity — is  to  insist 
on  a  completely  experienced,  com¬ 
pletely  reliable  source  for  graphite 
parts.  For  that  source,  he  need  look 
no  further  than  the  signature  below. 


UNITED 


BOX  747  BAY  CITY,  MICHIGAN 
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Sola  reduces  prices  on  ±1%  static 


Sola  Sinusoidal  type  ^ 

Constant  Voltage  Transformers 
for  universal  application, 
now  moderately  priced 

Heuaed  unit  with  mounting  phtu  typical  of 
MtructuroM  omployod  In  60va  to  Ikva  ratinga. 


An  important  advance  in  the  field  of 
voltage  regulation  is  the  development  of 
a  new  line  of  Sola  Standard  Constant 
Voltage  Transformers  with  sinusoidal  out¬ 
put.  New  design  enables  us  to  price  them 
about  the  same  as  previous  models  not 
having  sine-wave  output.  Now  you  can 
have  the  advantages  of  ±1%  static-mag¬ 
netic  voltage  regulation  in  new  applica¬ 
tions  requiring  harmonic-free  input  where 
previously  the  cost  was  a  deterrent. 

These  new  units  provide  output  voltage 
regulation  of  ±1%  for  line  voltage  varia¬ 
tions  as  great  as  ±15%.  They  regulate 
automatically  and  continuously.  Fast  re¬ 
sponse  time  averages  1.5  cycles  or  less. 
Output  has  less  than  3%  total  rms  har¬ 


monic  content,  and  formulae  based  on 
sinusoidal  wave  shape  may  be  used  in  de¬ 
signing  related  load  circuitry. 

Design  and  production  innovations 
make  these  new  units  substantially  smaller 
and  lighter  than  previous  models.  They 
are  relatively  compact  compared  to  other 
equipment  for  comparable  ac  voltage  regu¬ 
lation.  They  are  easy  to  select  and  order 
— the  buyer  merely  selects  the  stock  unit 
whose  output  capacity  equals  or  exceeds 
the  desired  equipment  input.  Sola  Stand¬ 
ard  Sinusoidal  C V  Transformers  are  avail¬ 
able  in  nine  stock  output  ratings  from  60va 
to  7500va.  Custom  designs  to  meet  special¬ 
ized  requirements  are  available  in  produc¬ 
tion  quantities. 


Write  for  full  information  •  •  . 

With  electrical  control  systems  and  components  continuing  to  in¬ 
crease  in  number  and  complexity,  and  imposing  moi'e  rigid  reliability 
requirements,  these  new  Sola  Constant  Voltage  Transformers  provide 
many  advantages  and  virtually  unlimited  application.  They  are  the 
result  of  over  four  years  of  development,  design,  and  production  engi¬ 
neering  in  the  Sola  laboratories  and  plant. 

These  developments  mean  superior  voltage  regulation,  giving  you 
a  bonus  in  equipment  reliability  and  performance  at  no  increase  in  cost. 

For  full  information,  please  write  for  technical  literature  on  Sola 
Constant  Voltage  Transformers.  We  will  mail  it  promptly,  or  if  you 
wish,  we  will  have  a  representative  call  on  you. 
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magnetic  voltage  regulators 


Sola  Normal-Harmonic  type 
Constant  Voltage  Transformers 
now  specifically  designed  and 
priced  for  component  use 


ind-bmil  unit  with  Mparof*  capacitor  typical 
of  structurac  anginaarad  tor  component  vao. 


Re-design  of  Sola  “Normal-Harmonic” 
type  static-magnetic  voltage  regulators 
has  resulted  in  a  significant  reduction  in 
their  size  and  weight.  Prices  on  many  of 
these  units  have  been  reduced.  Now  it’s 
possible  for  you  to  improve  equipment 
performance  by  using  them  in  many  new 
fields  at  less  cost  than  ever  before.  Re¬ 
design  has  in  no  way  sacrificed  the  per¬ 
formance  of  these  units — they  provide  all 
the  outstanding  benefits  which  have  made 
them  the  standard  of  the  industry  for 
more  than  fifteen  years. 

Sola  Normal-Harmonic  type  voltage 
regulators  provide  ±1%  output  voltage 


with  line  voltage  variations  as  great  as 
±15%.  This  group  has  an  average  of  14% 
total  rms  harmonic  content  in  its  output 
voltages  and  is  suited  to  equipment  not 
extremely  sensitive  to  voltage  wave  shape. 

Sola  Normal-Harmonic  type  voltage 
regulators  are  available  in  nineteen  stock 
ratings  from  15va  to  lOkva,  including 
those  mechanical  designs  specially  engi¬ 
neered  for  use  as  built-in  components. 
With  many  of  the  most  popular  ratings 
now  reduced  in  price,  these  Sola  Constant 
Voltage  Transformers  provide  one  of  the 
most  economical  means  of  close  voltage 
regulation  in  a  broad  range  of  applications. 


A  DIVISION  OF 


SOLA  6LECTRIC  CO.» 


So/c  Manufactures:  Constant  Vottaga  Transformers,  Regulated  DC  Power  Supplies, 
Constant  Wattage  Mercury  Lamp  Transformers  and  Fluorescent  Lamp  Ballasts 


BASIC  PRODUCTS  CORPORATION 


4033  West  16th  Street*  Chicago  60*  Illinois 


Sales  Offices  in  all  principal  cities 

IN  CANADA,  Sola  Electric  (Canada)  Ltd.,  24  Canmotor  Ave.,  Toronto  18,  Ontario 
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MARKET  RESEARCH 

Sell  Systems,  Not  Hardware 


need 

high  vacuum 
components? 


The  Stokes  McLeod  type  High 
Vacuum  Gage  is  the  only 
McLeod  type  gage  that  com¬ 
bines  absolute  standards  of 
accuracy  and  precision  with 
convenience  and  rugged  con¬ 
struction  for  practical  laboratory 
or  industrial  service.  Four 
models  are  available  with 
ranges  of  .01-5000;  .1-500; 
1-5000  microns  and  .01-50 
millimeters  Hg. 


KEs  makes  a  complete  line 
of  vacuum  components  .  .  . 
advance-designed  and  engi¬ 
neered  to  help  make  your  vac¬ 
uum  systems  more  productive. 
Bach  unit  reflects  Stokes’  un¬ 
paralleled  experience,  pioneering 
leadership  and  wealth  of  basic 
vacuum  technology. 

The  product  list  includes:  Dif¬ 
fusion  Pumps,  Vapor  Booster 
Pumps,  Mechanical  Pumps, 
Mechanical  Rooster  Pumps, 
Vacuum  Gages,  and  Valves. 

Send  for  technical  data  on  any 
or  all  .  .  .  without  obligation. 


High  Vacuum  Division 
F.  J.  STOKES  CORP. 
5562  Tabor  Road,  Phila.  20,  Pa. 


Electronics  industry  manufac¬ 
turers  should  aim  to  sell  systems 
instead  of  hardware  to  industrial 
customers. 

That’s  the  gist  of  the  message 
presented  at  the  recent  Industrial 
Electronics  Conference,  held  by 
Electronic  Industries  Association  in 
New  York  City. 

There  is  little  doubt  that  inter¬ 
est  in  industrial  system-selling  is 
mounting  among  electronics  indus¬ 
try  manufacturers.  The  210  man¬ 
agement  and  marketing  executives, 
representing  well  over  100  elec¬ 
tronics  manufacturers,  who  at¬ 
tended  the  all-day  conference  attest 
to  this  conclusion.  Moreover,  in¬ 
vestigations  into  the  industrial  sys¬ 
tems  market  was  one  of  the  more 
popular  subjects  of  market  studies 
made  by  electronics  firms  last  year. 

What  is  systems  selling? 

A  concrete  answer  is  impossible. 
But  speakers  at  the  conference  pro¬ 
vide  a  rough  picture. 

It  consists  essentially  of  selling 
products  on  a  packaged  basis,  said 
one.  More  than  pieces  of  hardware, 
a  system  includes  a  considerable 
planning  and  advisory  work;  such 
service  costs  may  equal  70-80  per¬ 
cent  of  total  costs.  Systems  selling 
emphasizes  the  needs  and  possible 
economic  benefits  to  the  customer 
rather  than  the  characteristics  of 
the  hardware  used,  said  another. 

Why  the  growing  interest  in  in¬ 
dustrial  systems? 

One  reason  is  the  increasing  dom¬ 
ination  of  the  electronics  industry 
by  military  business  which  cur¬ 
rently  accounts  for  well  over  half 
of  total  industry  sales.  Because 
military  business  is  taking  so  much 
of  our  industry’s  energy  we  may  be 
neglecting  the  tremendous  oppor¬ 
tunities  available  in  the  industrial 
market  which  is  currently  the  fast¬ 
est  growing  segment  of  the  elec¬ 
tronics  industry,  says  James  D. 
Secrest,  EIA’s  executive  v.  p. 

But  more  specifically,  systems 
selling  is  the  only  way  to  tap  the 
great  potential  the  industrial  mar¬ 
ket  holds  for  the  electronics  indus¬ 
try,  other  speakers  said. 

Electronics  manufacturers  have 
equipment  capability  to  enable  in¬ 


dustry  to  score  an  advance  in  the 
art  of  production  greater  than  that 
achieved  by  the  Industrial  Revolu-* 
tion,  claims  Pat  Robinson  of  John 
Diebold  &  Associates,  management 
and  computer  consultants. 

Electronics’  technical  progress  is 
beyond  the  comprehension  of  the 
average  industrial  customer,  says 
Irv  Koss,  manager  of  Motorola’s 
microwave  department-  However, 
the  industrial  customer  can  under¬ 
stand  the  economic  benefits  to  his 
firm  such  as  improved  quality,  re¬ 
duced  costs  and  faster  flowing  op¬ 
erations  which  can  be  provided 
through  an  integrated  system,  he 
adds. 

Sales  Experience  Lacking 

Industrial  systems-selling  is  such 
a  novel  development  that  little  in 
the  way  of  specific  information  is 
available  on  the  subject.  Only  a 
handful  of  electronics  firms  are 
actually  selling  industrial  systems 
today  and  their  experience  is  lim¬ 
ited. 

Consequently,  conference  speak¬ 
ers  stressed  general  and  basic  sell¬ 
ing  principles  which  have  found 
application  in  all  industrial  selling. 

Electronics  manufacturers  will 
find  they  have  to  know  more  about 
the  customer’s  business,  his  needs 
and  thought  process  when  selling 
systems  than  when  merely  selling 
hardware,  they  said. 


'STtou  figures  of  the  week 
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Crosley  Radar 

And  . . 

America’s  defense 


Soon  the  latest  in  ground  radar  from  Crosley 
will  stand  watch  along  the  distant 
approaches  to  the  North  American  continent. 
Since  1955  Crosley’s  radar  engineers  have 
been  at  work — designing,  perfecting, 
improving  this  important  new  radar  unit. 

Now  the  FPS-26  ground  radar  is  ready 
for  production,  and  Avco’s  Crosley  Division 
has  been  named  prime  contractor  by 
the  U.  S.  Air  Force. 

The  huge  radar — so  new  that  it  is  still 
classified — will  be  housed  in  a  radome 
more  than  50  feet  in  diameter.  It  will  be 
mounted  atop  a  reinforced  concrete  tower 
more  than  70  feet  high  and  will 
consist  of  more  than  300,000  parts, 
including  some  3500  tubes  and  diodes. 

Handling  the  design  and  production  of 
complex,  challenging  radars  is  “old  hat”  to 
Crosley,  prime  contractor  of  the 
famous  MPS-16  height  finder  radar 
now  widely  lued  by  the  armed  forces. 
Similarly,  Crosley  now  is  prime  contractor 
to  the  Air  Force  for  the  radar-directed  fire 
control  system  that  puts  a  50-cahber 
“stinger”  in  the  tail  of  the  B-52  bomber. 

Radar  is  just  one  example  of  Crosley  know¬ 
how  in  both  engineering  and  production — 
designing  the  best  possible  performance  into 
the  product . . .  producing  it  on  schedule, 
and  at  a  reasonable  cost. 

Today  Crosley  is  recognized  as  a  leader, 
not  only  in  radar,  but  in  communications, 
marine  electronics,  electronic  ground  ’ 
support,  infrared,  fire  control  systems, 
air  traffic  control,  ordnance  and 
missile  arming  and  fuzing. 

For  more  informalion,  write  to:  Vice  President, 
Marketing-Defense  Products,  Crosley  Division^ 
Avco  Corporation,  lSt9  Arlington  Street, 
Cincinnati  25,  Ohio. 


eMOIMEERSt 

Creative  research  and 
development  engineere 
experienced  in  electronics, 
mechanics,  weapons  systems, 
and  ordnance  warheads  are 
urged  to  investigate  the  wide 
range  of  opportunity  at  Crosley. 
Write  to:  Erector — Technical 
and  Scientific  Personnd, 

Dept.  B-lOB,  AvcolCrosley,  j 
lSt9  Arlington  Street,  f 

Cincinnati  SS,  Ohio, 


i 
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Only  three  seconds  each. . . . 
permanent,  solderless  connections 


Gardner-D*nv*r  Company,  Quincy,  lllinoit 


TIME  TO  TALK  TIME-SAVING 

Gardner-Denver  believes  there’s  no 
substitute  for  men — it  has  been  our  phi¬ 
losophy  of  growth  for  100  years.  Your 
Gardner-Denver  air  tool  specialist  has 
helped  many  uncover  ways  to  speed  the 
production  pace  .  .  .  lower  costs.  He’s  a 
good  man  to  know. 


Switchboards  .  .  .  TV  chassis  .  .  .  whatever  your  application,  wrap 
up  wiring  jobs  fast.  Use  the  solderless  wrapping  method — proved 
superior  by  over  a  billion  connections  without  a  reject. 

In  only  three  seconds  you  make  a  solderless,  metal-to-metal 
electrical  connection  that’s  lastingly  secure  .  .  .  one  that  conquers 
vibration  failure  and  fights  corrosion. 

And  it’s  all  so  easy  and  inexpensive  with  a  lightweight,  fast¬ 
acting  Gardner-Denver  "Wire-Wrap”*  tool.  Even  an  inexperi¬ 
enced  operator  becomes  an  expert  in  no  time.  But  see  for  yourself 
.  .  .  look  at  these  profit-building  benefits: 

Greater  production.  Only  three  seconds  total  time  per  soMerless  con¬ 
nection.  Actual  connecting  time,  Ho  second. 

Lower  production  costs.  You  eliminate  the  expense  of  precise  process 
control  required  by  other  methods. 

Reduced  labor  costs.  More  connections  per  operator,  with  less  fa¬ 
tigue.  No  faulty  connections  that  require  expensive  hand  repair 
work. 

Higher  quality.  Mechanically  strong  connections  electrically  stable — 
proved  most  reliable  in  the  industry. 


EQUIPMENT  TODAY  FOR  THE  CHALLENGE  OF  TOMORROW 


In  Canada:  Gardnsr-Dtnvar  Company  (Canada),  Ltd.,  14  Curity  Avonuo,  Toronto  16,  Ontario 
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Only  GENERAL  CERAMICS  offers  a  complete  line  of 

HIGH  FREQUENCY  FERRITE  CORES 

Make  G-C  your  single  source  for  a  complete  line  of  H-F 
ferrites  ranging  in  frequency  from  300  kc  to  220  mo. 


Ferramic*  Q-1,  Q-2  and  Q-3  materials, 
developed  and  introduced  by  G-C,  fea¬ 
ture  exceptionally  low  losses,  tempera¬ 
ture  stability  and  high  permeability. 
Whether  your  ferrite  requirement  is  for 
the  commercial  entertainment  industry, 
military,  ground  or  air  borne  communi¬ 
cation  equipment  or  industrial  electronic 
applications,  G-C  will  meet  your  needs 
with  the  broadest  line  of  high  frequency 
ferrite  materials  and  in  the  shapes  you 
require. 

Tliis  curve  demonstrates  the  exceptional 
qualities  of  G.C’s  "Q"  family  of  materials 
-high  permeability  and  low  loss. 


Q-1  Material 

Ideally  suited  for  IF  transformers 
at  455  kc  and  antenna  cores  from 
500  kc  to  1700  kc. 

Magnetic  properties  include:  Initial 
permeability  at  1  mc/sec.  — 125; 
Maximum  permeability— 400;  Satu¬ 
ration  flux  density— 3300  gauss;  re¬ 
sidual  mag.—  1800  gauss;  coercive 
force  — 2.1  oersted;  temperature  co¬ 
efficient  of  initial  permeability  — 
.107c /’C  max;  Curie  point  — 350*C; 
vol.  resistivity  — high;  loss  factor  at 
1  mcs/ sec.  — .000020;  loss  factor  at 
5  mcs/sec.  —  .000050. 

Standard  Ferramic  parts  in  various 
sizes  and  shapes  offer  a  dependable, 
quick  solution  to  design  problems. 
Custom  parts  can  be  produced  to 
your  specifications.  Contact  General 
Ceramics’  engineering  advisory 
service.  Our  staff  is  ready  to  dis¬ 
cuss  your  problems  and  make  rec¬ 
ommendations. 


Q-2  Material 


This  material  produces  excellent  re¬ 
sults  in  TV  receiver  IF  applications 
at  45  me ;  and  FM  radio  applications 
at  10.7  me. 

Magnetic  properties  include:  Initial 
permeability  at  1  mc/sec.—  40 ;  Max¬ 
imum  permeability  — 115;  Satura¬ 
tion  flux  density— 2400  gauss;  re¬ 
sidual  mag. —  750  gauss;  coercive 
force— 4.7  oersted;  temperature  co¬ 
efficient  of  initial  permeability  — 
0.107o/*Cmax;  Curie  point— 450*C; 
vol.  resistivity  —  high  loss  factor  at 
10.0  mc/sec.— 0.000085;  loss  factor 
at  60.0  mc/sec.— 0.000017. 


Q-3  Material 

The  exceptionally  high  Q,  excellent 
temperature  stability  and  high  per¬ 
meability  of  Q-3  ideally  suits  it  for 
applications  in  the  88  mc-108mc  FM 
band  and  television  RF  frequencies 
from  50  mc-216  me. 

Prutlminary  specifications  includo:  Ini¬ 
tial  permeability  no—li;  Maximum 
permeability  — 42;  Saturation 
flux  density  B,  —  2600  gauss ;  Resid¬ 
ual  magnetism  B,  —  1470  gauss;  Co¬ 
ercive  Force  —  21  oersted ;  Q  at  100 
me— 250;  Q  at  160  me— 160;  Q  at 
200  me— 70;  Resistivity  high;  Curie 
point  330'’C :  Temperature  coefficient 
of  /to  “  .097® /‘C  max. 


A  New  16-page 

FERRITE  PARTS  CATALOG 

Is  avallabls  to  on- 
gliiMrt  by  rsqiMSt 
on  company  latter- 
bead.  It  contains 
complata  sngl- 
naarlng  data  on 
stock  parts  and 
matsrlals.  Whan 
raquaating  your 
copy,  plaaao  ad- 
drsta  Oapt  E. 


General  Ceramics  Corporation 

KEASBEY,  NEW  JERSEY  (Near  Perth  Amboy)  -  Telephone:  VAIley  6-5100 


GENERAL  CERAMICS 


IWmiiif  Cinaif  I  br  tadnOW  hafnii  .  Pm*  MM 
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USSR  Claims 

Plastic  Fiber 
Transistor 


USSR  report  of  transistors  made 
from  plastic  fiber  is  stirring  wide 
interest  among  U.S.  electronics 
and  chemical  companies 


Raw  plastic  like  this  form  of  acrilonitrile  it  being  used  to  make  temicoiH 
ductort,  according  to  Soviet  news  agency 


N>type  semiconductor  block  it  provided  with  a  contact  on  each  end.  Between  source 
and  drain  it  a  finite  resistance.  Current  fiow  through  this  resistance  in  response  to 
applied  d-c  produces  a  linear  voltage  drop  along  the  block.  Two  p-type  plates  (gates) 
make  p-n  junctions  with  the  main  block  which  are  reverse-biased.  Voltage  drop  along 
the  block  effectively  increases  net  negative  bias  on  the  junctions  in  the  direction  of  the 
collector.  This  results  in  depletion  of  charge  carriers  in  the  region  of  the  junction  to  an 
extent  which  increases  in  the  direction  of  the  collector.  If  source-drain  potential  is  large, 
neutral  channel  may  be  pinched  off  entirely 


Close  Watch 


Although  most  comments  ob¬ 
tained  this  week  indicate  skepticism 
that  plastic  transistors  will  become 
technically  acceptable,  chemists  and 
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Russian-made  plastic  transistors —  tic  bombardment  to  produce  semi-  •  Other  plastics  besides  poly¬ 
fact  or  fancy?  U.  S.  industry  reac-  conductor  effects.  acrilonitrile  (mentioned  in  the 

tions  this  week  to  such  a  claim  re-  •  Publication  of  results,  say  some  Soviet  claim)  are  being  investi- 
ported  by  Tass  (Electronics,  p  11,  researchers,  has  been  held  up  be-  gated.  For  more  on  semiconductive 
Jan.  1)  elicit  several  fact's.  cause  a  really  workable  commercial  plastics,  see  p  68. 

•  Many  U.  S.  electronics  firms  transistor  is  not  yet  a  reality  in  One  transistor  manufacturer, 
have  been,  quietly  at  work  on  plas-  their  opinion.  commenting  on  the  scant  informa¬ 

tion  available,  suggests  that  the 
Russian  device  is  most  likely  uni¬ 
polar  depending  on  a  field  effect  to 
control  current  rather  than  upon 
the  injection  of  majority  carriers 
into  the  base  region. 

Research  engineers  and  commer¬ 
cial  producers  both  express  doubts 
that  a  polyacrilonitrile  transistor 
will  pose  a  serious  threat  to  con¬ 
ventional  units  in  the  foreseeable 
future.  One  scientist  at  a  major  re¬ 
search  laboratory  told  Electronics 
that  organic  compounds  made  to  act 
as  a  semiconductor  have  been  fa¬ 
miliar  to  his  colleagues  for  some 
time.  He  added  that  it  would  be 
“surprising”  if  the  device  described 
by  the  Russians  performed  in  any 
way  comparable  to  conventional 
transistors. 


OPERATION  OF  A  UMPOLAR  TRANSISTOR 
P-TYPE  DRAffI--. 

GATES 


1 


Japan  Launches  Color  TV 


electronics  engineers  are  keeping  a 
close  watch  on  work  being  done  in 
plastic  bombardment. 

Technical  interest  in  transistors 
by  chemical  companies  has,  for  the 
most  part,  centered  around  research 
on  encapsulation  compounds.  How¬ 
ever,  reactions  to  the  Soviet  an¬ 
nouncement,  indicate  that  chemical 
industry  interest  may  be  enlarged. 

Polyacrilonitrile  producers,  for 
example,  are  showing  keen  interest. 
They  admit  that  the  bulk  volume  of 
the  plastic  as  it  might  be  used  in 
transistors  would  not  be  great.  But 
an  opportunity  to  diversify  into  the 
field  of  chemical  electronics  is  com¬ 
manding  their  attention. 

In  addition  to  the  possible  estab¬ 
lishment  of  research  programs  in 
new  areas,  say  the  chemists,  there 
is  a  chance  that  recruiters  from 
chemical  companies  may  show  in¬ 
creased  interest  in  hiring  electron¬ 
ics  engineers. 

More  Claims 

Additional  Soviet  claims,  re¬ 
ported  by  McGraw-Hill  World 
News,  include  mention  of  another 
organic  semiconductor  made  of  a 
combination  of  polyacrilonitrile  and 
silicon.  The  Russians  say  additional 
studies  will  be  made  at  Leningrad’s 
Institute  of  Semiconductors. 

Details  on  the  method  of  irradi¬ 
ating  the  combination  substance,  as 
well  as  information  on  the  dosage 
used,  have  not  been  made  public. 
Radiation  for  the  all-plastic  tran¬ 
sistor  is  reported  to  be  4.5  million 
roentgens. 


What  Toss  Said 

London  (AP)  —  The  government  news 
agency  Toss  said  that  a  Soviet  scien¬ 
tist  has  invented  a  plastic  transistor  as 
good  as  those  made  of  germanium. 

The  agency  said  the  new  plastic  type 
was  developed  by  Nikolai  Semyenov 
from  a  synthetic  wool  substitute  known 
as  polyacrilonitrile.  The  plastic  was 
bombarded  by  radioactive  matter  and 
“became  as  electrically  conductive  as 
germanium  and  silicon,"  Toss  said. 

“The  plastic  semiconductors  are  more 
stable  than  those  made  of  germanium 
and  can  be  procesed  more  easily.  They 
can  be  synthesized  out  of  natural  gases 
and  oils. 

“When  they  go  into  commercial  pro¬ 
duction  industry  will  have  a  practically 
unlimited  supply,"  Tass  added. 


TOKYO  —  Japanese  tv  setmakers 
have  roared  into  1960  with  record 
sales  and  with  ambitious  plans  for 
mass  production  of  both  color  sets 
and  transistorized  black-and-white 
sets. 

Although  marketing  of  color  sets 
may  be  some  time  off,  Japan  paved 
the  way  for  full-scale  color  tv  set 
manufacture  and  possible  export  of 
color  sets  to  the  U.  S.  by  adopting, 
as  1959  ended,  the  American  NTSC 
(National  Television  System  Com¬ 
mittee)  standard  for  color  broad¬ 
casts. 

At  the  same  time,  a  number  of 
manufacturers  plan  commercial  pro¬ 
duction  of  transistorized  black-and- 
white  sets  and  there  is  already  talk 
of  exporting  them  to  the  U.  S.  in 
about  a  year. 

As  the  Japanese  setmakers  rush 
preparations  on  these  two  fronts, 
their  sales  of  ordinary  black-and- 
white  sets  are  skyrocketing.  Some 
3  million  Japanese  homes  had  tv 
sets  at  the  beginning  of  October. 
By  late  December  some  industry 
sources  expected  that  total  to  climb 
another  million  by  January  1. 

New  Stations 

Reason  for  the  sales  upsurge, 
which  showed  no  sign  of  abating 
as  1960  began,  was  the  start  of  op¬ 
erations  of  seven  new  stations  in 
November.  Four  are  part  of  the 
government  NHK  network,  three 
are  new  commercial  stations. 

Demand  for  sets  was  so  strong 
that  a  bottleneck  developed  in  the 
supply  of  glass  envelopes  for  pic¬ 
ture  tubes  (Electronics,  p  11,  Jan, 
15).  Supplier  Asahi  Glass  Co.  can 
produce  300,000  glass  envelopes  a 
month,  expects  to  boost  output  by 
50,000  in  March.  The  six  leading 
manufacturers  have  a  combined  ca¬ 
pacity  of  500,000  sets  a  month. 

On  the  color  front,  licenses  were 
expected  to  be  formally  granted 
this  month  to  NTV  (Nippon  Tele¬ 
vision  Co.)  and  NHK  (Nippon  Hoso 
Kyokai)  to  go  ahead  with  color 
telecasts  using  the  U.  S.  system. 
The  broadcasters  have  been  experi¬ 
menting  with  the  NTSC  system  for 


two  years.  Manufacturers  of  tv  sets 
were  thus  far  from  being  caught 
unaware. 

Industry  consensus  is  that  the 
color  sets  could  bear  a  $400  price 
tag  in  Japan  when  mass  production 
is  reached.  Manufacturers  did  not 
say  when  they  expect  to  mass-pro¬ 
duce  color  sets. 

However,  it  is  significant  that 
NTV  plans  to  expand  its  color  pro¬ 
gramming  immediately  from  its 
present  one-hour  color  program 
each  evening  in  Tokyo. 

Postal  Service  Minister  Haruhiki 
Uetake  said  the  action  was  taken 
only  after  two  international  confer¬ 
ences — in  May  1958  and  in  August 
1959 — failed  to  adopt  a  single 
world  standard. 

Meanwhile,  two  Japanese  manu¬ 
facturers — Toshiba  and  Matsushita 
— were  reported  this  week  to  be 
close  behind  Sony  in  developing  a 
transistorized  black-and-white  set 
for  production  (Electronics,  p  11, 
Jan.  8).  Sony  is  scheduled  to  pro¬ 
duce  1,000  to  1,500  units  a  month 
starting  in  mid-March,  but  doesn’t 
expect  to  export  any  to  the  U.  S.  this 
year. 

Industry  sources  say  other  manu¬ 
facturers  —  Hitachi,  Mitsubishi, 
Hayakawa,  Sanyo,  Japan  Victor, 
Japan  Columbia  and  Yao — are  also 
racing  to  put  transistorized  tv  sets 
into  production. 


%• 


TramistorizMi  poftobU  which  Sony  ox- 
poet*  to  produce  by  March 
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package-type  TWT  power  amplifiers 
with  NEC’s  new  long  life  cathode 


Production  of  traveling  wave  tubes  at  NEC  began  seven  years 
ago  and  introduction  of  the  package-type  three  years  later.  As 
chief  supplier  to  Japan’s  complex  network  of  microwave  com¬ 
munications,  NEC  has  become  the  world’s  largest  maker  of  TW 
tubes.  With  the  high  development  costs  amortized  and  large 
manufacturing  capacity,  NEC  is  now  able  to  supply  these  tubes 
at  well  below  usual  prices. 

NEC’s  new  doped  nickel  cathode  core  material,  a  10-year  develop¬ 
ment,  increases  both  emission  and  tube  life.  It  has  been 
thoroughly  field-proven  in  disc-sealed  planar  triodes  for  2000  me 
equipment  of  a  large  U.S.  systems  manufacturer  (name  on 
request).  With  its  cooler  operating  temperature,  evaporation 
rate  of  oxide  is  less  than  any  other  known  core  materials. 
This  extends  tube  life  up  to  50%. 

Designers  will  appreciate  the  compactness  these  tubes  will  give 
to  their  systems  and  operators  the  reliability  and  economy, 
tubes  connect  to  standard  lEC  waveguide  flanges  and  can  be 
shipped  from  stock.  For  specifications  sheets,  please  write  to 
tokyo. 


4W76 

The  4W76  operates  in  the  4000-mc  band  and  has  nominal  saturated 
power  output  of  10  watts.  High  amplification  over  a  wide  range 
of  power  levels  results  in  small-signal  gain  of  approx.  30  db.  The 
band  width  at  half-power  points  is  1400  me,  but  the  tube  can  be 
used  in  the  frequency  range  of  2800  to  5000  me. 


Typical  Operating  Characteristics  at  4000  me 


First  Anode  Voltage  2,640  V 

Helix  Voltage  3,220  V 

Helix  Current  0.7  mA 

Collector  Current  33  mA 


Focusing  Electrode  Voltage  -40  V 


Saturated  Power  Output  12.5  watts 

Small-Signal  Gain  32  db 

Noise  Figure  approx.  25  db 
VSWR  less  than  2  to  1 

(from  3500  to  4300  me) 


NEC  TRAVELING-WAVE  AMPLIFIERS 
PERMANENT  MAGNET  FOCUSED  AMPLIFIERS 
4W75  4000-mc  band  1.5  watts  8W75  7000-mc  band  1.5  watts 

4W76  "  "  5-10  watts  8W76  "  "  5-10  watts 

6W50  6000  me  band  5-10  watts  11W17  11000  me  band  1.0  watt 

ELECTROMAGNET  FOCUSED  AMPLIFIERS 

4W85  4000-mc  band  0.1  watt  4W72A  4000  mc  band  1.5  watts 

4W86  ’’  "  1.0  watt  7W52  6000  mc  band  5-10  watts 


Advantages  of  package-type 

NO  focusing  or  impedance  matching  at  installation 
NO  dummy  space  for  removal 

NO  power  source  or  current  stabilizer  for  electromagnet 

<^>  Nippon  Electric  Company  Ltd.  TokyO/  Japan 

COMPONENTS  /  SYSTEMS 
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AXIAL.  OR  RADIAL  LEADS 


CAPAqTORS 


.packaged  to 
fit  where  others  won't! 


SHm,  trim  and  compact.  The  spe¬ 
cially  shaped  windinit  is  of  extended 
foil  construction  —  equal  In  all  re¬ 
gards  to  high  quality  Good-All  tubu¬ 
lar  designs.  These  two  types  differ 
in  that  the  602  incorporates  a  base 
of  epoxy-glass  laminate  for  flush 
mounting  on  circuit  boards. 


TYPICAL  50  VOLT  SIZES 
TYPE  Ml  PE 


r  O'  rl>f-  L 


LCAOING  MANUr  ACTUI9C.R 


OF 


TU  BULAIV 


CCBAMIC  DISC  AND  C  C  C  C  T  A  O  C  V  T I C  CAAACtTOBS 


SPECIFICATIONS 


Dielectric  . Mylar  Film 

Case  . . . Epoxy  Dip 

IR  at  2S°C . 75,000  megohms 

Voltage  Rating . SOVOC 

Temp.  Range  .. — 55*C  fo‘-f  125’C 
Capacity  Tolerance . To  -f  5% 


ei7G 


Hermetically  Sealed 

so  VOLT  RATING 


Ideal  transistor  "companions''  where 
hermetic  sealing  is  required.  Both 
types  are  smaller  than  comparable 
lj|IL-C-25A  designs  yet  exceed  all 
requirements  of  this  speeifleation. 

SPECIFICATIONS 


Dielectric  . Mylar  Film 

Case . Hermetically  Sealed 

Winding  . ExterKled  Foil 

IR  at  2S’C . M.OOO  meg.  x  mfd. 


Type  «27C 

Temperature  Range . Full  rating  to 

85’C.  50%  derating  at  I25*C 

DC  Veltage  Rating . 50  volts  only 

Type  «17C 

Temperature  Range . Full  ratirtg  to 

1 25*C,  50%  derating  at  I  M*C 

DC  VeRage  Rating . 

. 150.  400  &  600 

TYPICAL  SO  VOLT  SIZES 
_  TYPE  427C 


These  special  -  purpose  versions  of 
popular  Good-All  Type  66SUW  use 
precious  space  efficiently.  Their  rat¬ 
ings  are  conservative,  and  are  equally 
suited  for  military  and  iiutrument 
grade  applications. 


TYPICAL  100  VOLT  SIZES 
TYPES  M3F  and  M3FR 


SPECIFICATIONS 


Dielectric  . Mylar  Film 

Case  . Plastic  Wrap 

End  Fin . Thernrm-setting. epoxy 


Veltage  Range . . . 

. 100.  200.  400  &  600VDC 

Temperature  Range . 

. . -55*C  to  -f-l25*C 

IR  at  2S*C . 100.000  meg.  x  mfd. 

Humidity  RuaMance . Superior 
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At  th«  1960  Notional  Motor  Boot  Show,  boottmon  show  boon  intorott  in  oUctronic  occottoriot  for  thoir  croft 

Transistors  Star  in  Small-Boat  Gear 


Automatic  gas-fume  detectors  and  shoal  alarms  join  radio,  radar  and 
navigation  aids  to  make  up  new  $1 0-million  market 


NEW  YORK — Electronic  life¬ 
lines  —  radar,  loran,  radiotele¬ 
phones,  direction  finders,  alarms — 
were  prominently  exhibited  this 
week  at  the  Golden  Anniversary 
National  Motor  Boat  Show,  held 
here  at  the  Coliseum. 

Manufacturers  showed  gear  to 
meet  navigational  requirements  of 
every  kind  of  craft  from  the  small 
catboats  to  lavish  yachts.  Design 
emphasis  was  on  compactness,  wa¬ 
terproofing,  transistorization,  low' 
power  consumption  and  decor.  The 
last  attribute  was  a  bid  for  the  ac¬ 
ceptance  of  the  increasing  number 
of  women  who  are  taking  to  the 
water  as  pleasure-boating  becomes 
a  family  activity. 

Growing  Markef 

Pleasure  boaters  spent  almost 
$2.5  billion  in  1959  to  keep  a  total 

30 


of  7,800,000  craft  of  all  type  afloat, 
according  to  boating  industry 
spokesmen.  Of  this  sum,  the  elec¬ 
tronics  industry’s  share  is  esti¬ 
mated  at  $10  million.  Federal  Com¬ 
munications  Commission  reports 
82,600  marine  radiotelephones  cur¬ 
rently  licensed,  an  increase  of 
13,000  over  1958.  Two  thirds  of 
this  figure  is  estimated  to  repre¬ 
sent  pleasure-boat  installations. 

As  in  other  years,  marine  radio¬ 
telephone  gear  was  much  in  evi¬ 
dence  ;  radiotelephones  normally 
account  for  about  30  percent  of  an¬ 
nual  electronics  sales  volume.  But 
at  this  year’s  show  there  was  stiff 
competition  from  low-powered  Class 
D  citizens’  radiophones,  whose  low 
cost  appeals  to  small-boat  skippers. 

At  least  eight  manufacturers 
were  competing  for  shares  of  the 
pleasure-boat  radar  market.  Vari¬ 


ous  systems  shown  ranged  in  scope 
size  from  5  to  10  in.,  in  operating 
range  from  half  a  mile  to  48  miles, 
in  input  power  from  250  w  to  1  kw. 
Highest  peak  output  power  shown 
was  60  kw. 

Manufacturers  also  differed  in 
choice  of  transmitter  location,  some 
preferring  a  location  aloft  with  the 
antenna,  others  in  the  wheelhouse. 
Prices  ranged  from  about  $1,500  to 
about  $4,500. 

Two  models  of  loran  navigation 
receivers  with  3-in.  scopes  were  ex¬ 
hibited,  priced  at  $1,495  and  up. 

Transistorization  Popular 

Advantages  of  transistor  com¬ 
pactness  and  low  power  consump¬ 
tion  have  been  engineered  into 
small-boat  direction  finders,  enter¬ 
tainment  receivers,  and  depth 
sounder-fish  finders.  New  designs 
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RADI  FLO 

NON  DESTRUCTIVE  ...  FULLY  PR  O  G  R  A  M  M  E  D  .  .  .  AUTO  M  ATI  C 

Assured  quality  in  seals,  higher  production  inspection  rate,  greater  economy . . .  now  all 
three  are  possible  in  the  manufacture  of  hermetically  sealed  components  with  automatic 
RADIFLO  leak  detection  equipment. 

Installations  at  leading  manufacturers  have  proven  that  no  other  test  method  can  match 
RADIFLO  speed  on  performance ...  providing  a  sensitivity  as  high  as  10 -12  cc/sec. 

Economies  are  realized  directly  by  the  mass  production  speed  with  which  components 
can  be  tested,  and  because  RADIFLO  tests  non-destructively.  Rejected  components  need 
not  be  scrapped,  but  can  be  graded  and  used  for  less  critical  applications. 

Automatic  RADIFLO  is  a  completely  safe  leak  detection  system  employing  an  inert 
radioactive  gas  (AEC  approved)  under  pressure.  RADIFLO  is  a  simple,  sure  “go-no-go”  test 
that  can  be  programmed  to  keep  pace  with  the  most  modern  automated  production 
facilities.  RADIFLO  assures  top  quality  seals,  and  eliminates  the  human  error  in  testing. 
These  leading  manufacturers  are  among  the  many  RADIFLO  users: 


of  nav-aids  using  transistors  were 
well  received  by  the  small-boat  fra¬ 
ternity  because  of  the  instruments’ 
independence  of  batteries  or  gen¬ 
erators.  One  manufacturer  offers 
eight  models  of  do-if-yourself  navi¬ 
gation  aids  as  construction  projects 
for  the  hobbyist  when  his  favorite 
lake  or  bay  is  frozen  over. 

A  newly  developed  electronic  gas¬ 
oline-fume  detector  employs  a  plati¬ 
num  filament  which  emits  infrared 
energy  when  gasoline  fumes  are 
present.  The  air  acts  on  a  solar 
cell  shielded  to  see  only  the  plati¬ 
num  wire.  Infrared  energy  is  con¬ 
verted  by  the  cell  to  a  signal  voltage 
which  is  fed  to  a  transistorized  am¬ 
plifier.  Amplifier  output  triggers  a 
flashing  warning  light  on  the  boat’s 
instrument  panel.  The  device  can  be 
quickly  tested  from  a  panel  switch. 

A  depth  alarm  based  on  depth- 
sounder  principles  aids  skippers 
cruising  inshore.  The  boatsman 
sets  the  device  for  any  minimum 
depth  which  he  considers  safe.  Op¬ 
erating  unattended,  the  unit  sounds 
a  bell  warning  whenever  the  mini¬ 
mum  depth  is  approached. 

Israel  Weighs 
National  Tv  Net 

TEL  AVIV  —  A  decision  for  or 
against  establishing  nation-wide  tv 
facilities  in  Israel  will  be  made  in 
1960,  a  spokesman  for  the  Prime 
Minister  told  Electronics.  If  the 
verdict  is  affirmative,  the  station 
will  be  ready  for  transmission  a 
year  later. 

“We  are  approaching  the  point,” 
he  said,  “where  we  can  afford  tv 
and  make  it  available  to  the  whole 
population — almost  certainly  with¬ 
in  the  life  of  the  present  Knesset 
(Parliament).” 

The  spokesman  said  the  Israeli 
government  has  received  many  of¬ 
fers  from  firms  in  .several  countries 
to  foot  the  bill  for  establishing  tv 
in  Israel  in  return  for  certain  con¬ 
cessions.  Though  the  final  word 
rests  with  the  government,  he  said, 
in  view  of  these  offers,  the  station 
will  probably  be  run  commercially. 

For  nation-wide  reception,  the 
project  would  cost  about  $1.6  mil¬ 
lion  in  foreign  currency  and  about 
$1  million  in  local  money. 


ALLEN-BRADLEY  COMPANY 
ARMY  BALLISTIC  MISSILE  AGENCY 
BULOVA  WATCH  COMPANY 
EITEL-McCULLOCH,  INC. 

ELGIN  NATIONAL  WATCH  COMPANY 
FAIRCHILD  SEMICONDUCTOR  CORP. 
GENERAL  ELECTRIC  COMPANY 
Syracuse,  N.  Y.  Waynesboro,  Va. 


HUGHES  AIRCRAFT  COMPANY 
Tucson,  Ariz.  and  Middlatowm,  Pa. 
NIPPON  ELECTRIC  COMPANY 
POTTER  a  BRUMFIELD,  INC. 

SYLVANIA  ELECTRIC  PRODUCTS,  INC. 

U.  S.  ARMY  CHEMICAL  CORPS 

Rasaarch  and  Davalopmant  Command 
WESTERN  ELECTRIC  COMPANY 


Write  for  complete  details  of  automatic  RADIFLO  testing  equipment.  Manufacturers  with 
limited  production  volume  will  be  interested  in  RADIFLO  TESTING  SERVICE- now  available 
at  low  cost. 


American  Electronics.  Inc. 

NUCLEAR  DIVISION 

9459  WEST  JEFFERSON  BLVD  .  CULVER  CITY.  CALIFORNIA  •  UPTON  0-7245 
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Helping  to  keep 
computers  compact... 

The  space  and  weight  saving  characteristics  of  Gamewell 
Sinusoidal  Potentiometers  make  them  a  popular  choice  for 
equipment  employing  sine-cosine  operations.  Far  lighter  and 
more  compact  than  gears,  cams,  and  other  complicated  mechan¬ 
isms,  they’re  widely  used  in  analog  computers,  data  converters, 
Tacan  systems,  and  radar  components.  Wire  wound  card  and 
double  brushes  produce  sine-cosine  functions  with  a  smoothne.ss 
and  precision  unobtainable  by  other  resistive  methods . . .  ideal 
for  low  frequency  sine  wave  generation. 

Solve  your  prototype  problems  with  Gamewell  Precision 
Potentiometers.  A  wide  range  of  linear  and  non-linear  models 
including  servo,  precision,  and  trimmer  types.  Emphasis  on 
"specials.”  Engineering  assistance  upon  request.  Write  The 
Gamewell  Company,  1383  Chestnut  St,  Newton  Upper  Palls 
_  64,  Mass. 


CONDINSID  SPIC 
Of  tVG.30XS-4POT 

Retistonc* . 1 6,000  ohtns^5% 

Conformity . 1.0%  peak  to  peak 

Starting  Torque... . 0.5  oz.  in.  max. 

Angular  Accuracy .  ±0.7° 

Weight . 2  oz.  max. 

Mechanical  Rotation . Continuous 

Electrical  Rotation . 360° 

Nominal  Life . 350,000  cycles 
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PRECISION  POTENTIOMETERS 

INTEGRALS  OF 
HIGH  PERFORMANCE 
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GROWTH  COMPARISON  CHART  OF  RADIO  BROADCAST  USAGE 

1958 

1959 

SERVICE 

STATIONS 

TRANSMITTERS 

STATIONS 

TRANSMITTERS 

MARINE 

79,200 

80,000 

92,200 

95,000 

AVIATION 

69,900 

85,000 

81,700 

125,000 

LAND  TRANSP’N 

52,600 

345,000 

81,000 

445,000 

INDUSTRIAL 

44,600 

420,000 

55,000 

538,000 

PUBLIC  SAFETY 

28,000 

307,000 

30,500 

332,000 

1.7  Million  Transmitters  Says  FCC 

Yearend  report  from  Federal  Communications  Commission  shows  more 
than  1  V2  million  transmitters  now  on  the  air  in  more  than  50  services 


Radio  transmitters  in  categories 
other  than  broadcasting  now  out¬ 
number  broadcast  transmitters  in 
use  by  165  to  1  according  to  year- 
end  report  by  Federal  Communica¬ 
tions  Commission. 

In  marking  its  25th  year  of  oper¬ 
ation,  FCC  points  out  the  increas¬ 
ing  complexity  of  nonbroadcast 
services  dealing  with  protection  of 
life  and  property  as  well  as  those 
used  for  business  and  personal  com¬ 
munications. 

Latest  count  of  users  shows  a 
total  of  over  570,000  licensees  using 
more  than  1,700,000  transmitters, 
plus  almost  two  million  authoriza¬ 
tions  for  operators.  In  addition  to 
broadcast  facilities  there  are  now 
more  than  50  other  categories  of 
radio  services. 

Uhf  Tv  Drops 

Almost  50  percent  of  all  uhf  tv 
permits  issued  since  1952  have  been 
voluntarily  surrendered  by  holders. 
The  report  indicates  that  92  of  the 
167  uhf  stations  constructed  and 
operated  in  the  past  seven  years  are 
now  off  the  air. 

Pay  television,  although  the  sub¬ 
ject  of  frequent  discussion  during 
the  year,  came  no  closer  to  reality 
during  1959.  Commission  comment 
is  that  no  acceptable  application  for 
testing  under  the  limited  conditions 
prescribed  has  been  submitted. 

There  are  now  over  500  tv  sta¬ 
tions  in  operation  throughout  the 
country  plus  an  additional  172  au¬ 
thorizations  for  more.  (Of  the  sta¬ 
tions  now  on  the  air  only  76  are 


uhf.)  Translator  stations  increased 
only  by  70,  making  a  present  total 
of  some  270  installations  authorized 
to  bring  tv  to  remote  localities 
which  are,  for  the  most  part,  un¬ 
able  to  receive  direct  tv  broadca.'^ts. 

Other  Services  Increase 

Educational  television  stations 
have  risen  to  45  from  35  in  1958. 
Authorizations  have  been  granted 
for  an  additional  30.  Of  the  45  edu¬ 
cational  tv  stations  now  in  opera¬ 
tion,  12  are  uhf. 

More  than  550,000  authorizations 
in  the  safety  and  special  radio  serv¬ 
ices  account  for  the  use  of  more 
than  1,400,000  fixed,  mobile  and 


portable  transmitters.  Present  tn 
tals  show  an  increase  of  about  85,- 
000  stations  and  300,000  transmit¬ 
ters  for  the  year. 

Four  new  services  provide  radio 
for  local  governments,  manufactur¬ 
ers,  business  establishments  and  in¬ 
dustrial  manitenance.  Amateur  ra¬ 
dio  authorizations  rose  by  about 
14,400,  going  from  188,600  in  1958 
to  nearly  203,000  in  1959. 

Present  count  in  the  Citizens  ra¬ 
dio  service  now  totals  nearly  70,- 
000,  an  increase  of  27,800  over 
1958. 

Both  a-m  and  f-m  broadcast  sta¬ 
tions  increased  during  the  past 
year. 


Antennas  for  Early  Warnings 


InttallQtfon  of  400-by-160-ft  antannos  for  Air  Forco  kallittic  Mittilo  Early  Waming  Syttom 
in  tho  Arctic  noon  complotion.  Tfio  tconnor  and  transmiltar-computor  bwilding*  torving 
tho  antonno*  am  connoctod  by  covomd  pattagot 
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Announcing . . . 


High  Quality 
High  Performance 
Extreme  Reliahility 


From  the  leading  manufacturer  of  power  transistors,  new  Silicon  Power  Rectifiers 
to  meet  your  most  exacting  requirements.  Even  under  conditions  of  extreme 
temperatures,  humidity  and  mechanical  shock,  these  diffused  junction  rectifiers 
continue  to  function  at  maximum  capacityl  Thoroughly  dependable,  completely 
reliable— new  Delco  Rectifiers  are  an  important  addition  to  Delco  Radio's  high 
quality  semiconductor  line. 


Conservatively  rated  at  40  and  22  amperes 
for  continuous  duty  up  to  case  temperatures  of  150°C. 


■I 

1 

TYPE 

AVG.  DC 
CURRENT 

B 

NORMAL 
MAX.  TEMP. 

MAX. 

FORWARD  DROP 

MAX. 

REVERSE  CURRENT 

1. 

X 

1N1191A 

1N1192A 

1N1193A 

1N11MA 

1N1183A 

1N11MA 

1N118SA 

1N1186A 

22A 

22A 

22A 

22A 

40A 

40A 

40A 

40A 

50V 

100V 

150V 

200V 

50V 

100V 

150V 

200V 

150  C 
150  C 
150°C 
150°C 

150X 

150°C 

150C 

150°C 

1.2V  at  60  amps. 
1.2V  at  60  amps. 
1.2V  at  60  amps. 
1.2V  at  60  amps. 
1.1V  at  100  amps. 
1.1V  at  100  amps. 
1.1V  at  100  amps. 
1.1V  at  100  amps. 

5.0  MA 

5.0  MA 

5.0  MA 

5.0  MA 

5.0  MA 

5.0  MA 

5.0  MA 

5.0  MA 

•t  190*C  €•••  temper¬ 
ature  and  rat^  PtV 

-  S 

7  l^.eoo  MAX.— 4 

For  full  information  and  applications  assistance,  contact  your  Delco  Radio  representative. 

Neworli,  New  Jersey  Chicago,  Nlinois  Santo  Monica,  Californio 

1180  Raymond  Boulevard  5750  West  51st  Street  726  Santa  AAonica  Boulevord 

Teh  Mitchell  2-6165  Tel:  Portsmouth  7-3500  Tel:  Exbrook  3-1465 

Division  of  General  Motors  •  Kokomo,  Indiana 


RADIO 

ELIAUIUTY 
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TUBULARS  (29  KV  to  200  KV) 

— (or  btuuoiu,  nuelnr  Kcelctttort.  inuiuUe- 


onsistenUy  |  J  ependahle 

COBNELL-DUBILIER 


CAPACITORS 


For  High-Voltage  Capacitors -Cornell-Dubilier,  Of  Course! 

Look  first  to  the  company  that  built  the  first  ultra-high-voltage  tubular  capaci¬ 
tor— the  company  with  the  most  extensive  experience  in  the  industry. 


Comell-Dubilier  types  provide  the  largest  selection  of  ultra-high-voltage 
ratings,  sizes  and  mounting  styles  to  meet  your  needs  exactly,  efficiently,  and 
at  most  economical  cost. 


For  complete  data,  write  for  Engineering  Bulletins  183  (TUBULARS)  and 
184  (TYPE  TK)  to  Comell-Dubilier  Electric  Corp.,  South  Plainfield,  N.  J. 


RECTANBULARS  (•  KV  to  30  KV) 

— HXHBpict-ilied  hnTy-iluty  ''worUianc"  for 
continuous -duty  IM'  fllterinr;  also  for  block. 
Inc  and  bypatsiog  depending  On  current 
and  frequency. 


TYRE  TK 

a  (.000  to  SO.OOOsDC; 

.1  to  14.0  mtd.. 
depending  on  roltage. 
a  Welded,  hermetically 
sealed  steel  ease, 
a  Multi-layer  paper 
dielectric.  Nan- 
Inflammable  Dykanol  "O” 
Impregnant. 

a  Oll-fliled  bushings;  liberal 
creapage  distance  between 
terminals — no  flashorer. 
n  ftmallest  slaes  consistent 
vltb  high  (actor  o(  safely. 


Meeting  the  unusual  requirements  of  modern  military,  industrial,  and  scien¬ 
tific  research  applications,  Cornell-Dubilier  capacitor  designs  also  permit 
practically  unlimited  flexible  “building  block”  combinations  to  provide  values 
far  beyond  those  shown  in  our  extensive  standard  listings.  High  capacitance, 
higher  voltage,  or  higher  joule  ratings  are  easily  and  economically  obtained  by 
parallel,  series,  or  series-parallel  capacitor  bank  arrangements. 


TUBULARS 

•  35.000  to  300.000vl>C; 

.001  to  .0  mfd..  ttepenUing 
on  ToUngt. 

•  Cast  aUimlnuai.  dual- 
purpoM  ond  eapi.  teven 
different  tiylet.  terre  at 
electrical  temlnaU  and 
banklng'iBountlng  neane. 

•  Long  ertepage  path. 
Uniform  roltage  gradient. 
No  flathover.  Corona- free. 

e  Multi-layer  paper 
dielectric.  Non- 
inflammahle  Dykanol  **Q** 
Impregnant.  High 
dielectric  cenatant. 

Non -oxidising. 


25,000  to 


200,000  volts  DC 


in  a 
single 
unit 


with 

Cornell-Dubilier 

ULTRA- 
HIGH-VOLTAGE 
CAPACITORS 


Nome  Your  AppUcation, 


StmiM  Your  Voltago 


VMtage-doubler  circuit*. 
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PORTABLE,  VERSATILE 
UNIT  PINPOINTS  SOURCE 
OF  INTERFERENCE 


Sea  Forecasts  Could 


This  improved  instrument  is  a 
compact,  rugged  and  highly 
sensitive  interference  locator— 
with  the  widest  frequency 
range  of  any  standard  avail¬ 
able  unit. 

New  improvements  in  Model 
500  include;  greatly  increased 
sensitivity,  meter  indications 
proportional  to  carrier 
strength,  transistorized  power 
supply.  Engineered  and  de¬ 
signed  for  practical,  easy-to- 
operate  field  use,  it  is  the  ideal 
instrument  for  rapid  pinpoint¬ 
ing  of  interference  sources  by 
electric  utility  linemen  and  in¬ 
dustrial  trouble  shooters. 
Model  500  tunes  across  the 
entire  standard  and  FM  broad¬ 
cast,  shortwave,  and  VHF-TV 
spectrums  from  540  Kc  to  216 
Me.  For  full  details  send  for 
brochure  IL-102. 

- 1 - 

SPRAGUE  ELECTRIC  COMPANY 

S5  KAKSHALL  ST.  •  NOITH  ADAMS.  MASS. 


NEW  SPRAGUE 
MODEL  500 
INTERFERENCE 
WCMOKf 


Report  on  oceanographic  research  says 
undersea  fleet  effectiveness  could  be  doubled 


Takmataring  hydropheiM,  such  ai  this  on«  aboard  a  U.  S.  ocoanegraphic  vosmI,  it  typical 
of  now  electronic  devices  designed  for  oceanic  research 


Ocean  environmental  forecasts 
could  almost  double  the  effective¬ 
ness  of  the  Navy’s  undersea  fleet. 

This  is  the  most  telling  point  in 
a  report  on  basic  research  in  ocea¬ 
nography  released  last  month  by  the 
Committee  on  Oceanography  of  the 
National  Academy  of  Sciences — Na¬ 
tional  Research  Council. 

The  committee  recommends  that 
the  Navy  set  up  an  ocean  data- 
gathering  network.  Right  now,  few 
persons  close  to  the  oceanographic 
research  picture  will  even  guess  as 
to  the  eventual  extent  of  such  a 
network. 

Need  for  Data 

“Practically  every  weapon  system 
now  used  or  being  developed  by  the 
Navy  could  be  markedly  improved 
in  effectiveness  through  more  reli¬ 
able  environmental  forecasts,”  the 
committee  declares.  “In  undersea 
warfare  this  is  so  much  the  case 
that  it  can  be  argued  that  the  effec¬ 
tiveness  of  our  present  forces  could 
be  nearly  doubled  by  taking  en¬ 
vironmental  factors  fully  into  ac¬ 
count.  This  is  particularly  true  of 
submarine  weapon  systems.” 

The  report  suggests  that  naval 


and  commercial  ships,  along  with 
certain  aircraft,  could  be  tied  into 
a  marine  environmental  forecasting 
center  and  supplemented  by  deep 
moored  or  floating  buoys.  Observers 
think  the  latter  might  be  automatic 
stations  containing  various  types  of 
measuring  and  recording  instru¬ 
ments  and  telemetering  gear. 

The  committee  calls  for  forecasts 
of  such  basic  properties  of  the 
ocean  as  temperature,  salinity  and 
currents.  From  these,  forecasts  of 
a  more  applied  nature  can  be  made, 
such  as  the  locations  of  flsh,  under¬ 
water  sound  propagation  ranges, 
paths  of  drifting  icebergs  and 
movement  of  radioactive  materials 
in  the  deep. 

With  acceleration  of  oc:eano- 
graphic  research  and  planning  ex¬ 
pected  in  1960,  .some  study  and 
design  contracts  might  be  forth¬ 
coming.  Some  Navy  sources  feel 
that  for  certain  purposes  new  in¬ 
strumentation  would  be  “highly  de¬ 
sirable,”  but  they  do  not  go  beyond 
this  comment,  except  to  say  that 
oceanographers  are  generally  famil¬ 
iar  with  the  electronic  state  of  the 
art. 

It  is  likely  that  if  and  when  a 
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Aid  Subs 

marine  environmental  data  and 
forecasting:  center  is  set  up  it  will 
be  an  adjunct  to  the  Navy’s  Hydro- 
graphic  Office,  which  is  now  en¬ 
gaged  in  a  pilot  test  program  of 
collecting  readings  of  surface  tem¬ 
perature  for  facsimile  broadcasting. 
It’s  believed  that  the  Hydrographic 
Office  could  develop  the  capability 
of  doing  this  on  a  routine  basis  if 
given  sufficient  funds. 

Implementing  Suggestions 

The  Office  of  Naval  Research  is 
already  trying  to  implement  as 
many  of  the  committee’s  recom¬ 
mendations  as  is  feasible,  consider¬ 
ing  both  its  present  budget  and 
various  other  “serious  and  vital 
problems.’’ 

“The  need  for  environmental  pre¬ 
dictions  of  various  kinds  has  begun 
to  be  apparent  in  the  commercial 
fisheries  as  well  as  in  merchant  ship 
operations,’’  the  committee  also 
points  out.  “Some  small  beginnings 
have  been  made  which  indicate  that 
practical  results  are  not  too  difficult 
to  achieve.’’ 

Ocean  environmental  forecasts 
are  not  new.  The  U.  S.  has  engaged 
for  some  time  in  ice  forecasting, 
particularly  around  the  Grand 
Banks  fishing  area  and  in  Baffin 
Bay  in  the  far  north.  Sea,  swell  and 
surf  forecasting  systems  were  well 
developed  during  World  War  II  and 
have  since  been  improved. 

However,  the  U.  S.  has  nothing 
comparable  to  the  10-day  surface 
temperature  forecasts  now  made 
regularly  by  the  Japanese  Meteoro¬ 
logical  Office  for  a  stretch  of  ocean 
500  to  600  miles  around  the  Tokyo 
area. 

The  time  scale  for  certain  oceano¬ 
graphic  forecasts  is  much  slower 
than  that  for  the  atmosphere. 
Hence,  less  up-to-date  data  is 
needed  for  the  forecasts  and  the 
forecasts  themselves  are  useful  for 
a  longer  time. 

The  report,  “Basic  Research  in 
Oceanography  During  the  Next  Ten 
Years,”  is  one  of  12  chapters  pre¬ 
pared  or  in  preparation  for  the 
Committee’s  over-all  report  titled 
“Oceanography  1960  to  1970.” 


;  Miniature 
Pulse  Transformers 


Sprague  miniature  pulse  transform¬ 
ers  are  ideally  suited  for  applica¬ 
tion  in  low-power,  high-speed 
computer  circuitry  where  pulse 
signals  may  range  up  from  20  milli¬ 
microseconds  and  wider  in  dura¬ 
tion,  at  repetition  rates  as  high  as 
10  megacycles,  with  pulse  levels 
ranging  from  fractions  of  a  volt  to 
several  hundred  volts. 

>  Typical  circuits  utilizing  Sprague 
Pulse  Transformers  include  pulse 
amplifiers  (for  current  or  voltage 
step-up,  impedance  matching,  de¬ 
coupling,  pulse  inversion  and  push- 
pull  operation);  pulse  shaping  and 
differentiating:  blocking  oscillators 
(in  regenerative  circuits  of  the 
triggered  and  self-triggered  type); 
general  transistor  circuits. 

Choose  from  Sprague’s  wide  va¬ 
riety  of  mounting  styles,  shapes  and 

encasements _ for  conventional  or 

printed  wiring  board  assembly. 

Write  for  the  complete  series  of 
engineering  bulletins  to  Technical 
Literature  Section,  Sprague  Electric 
Company,  3  5  Marshall  Street,  North 
Adams,  Massachusetts. 
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Sprague  offers 
a  wide  variety  of 

MAGNETIC 
SHIFT  REGISTERS 

for  aircraft,  missiles, 
computers,  and  controls 

Just  the  right  case  styles.. « 
types  of  sealing  . . .  number  of 
stages  . . .  read  and  write  pro¬ 
visions  you  need!  Sprague  mag¬ 
netic  Shift  Register  Assemblies 
are  matched  to  your  specific 
application  requirements  to 
make  them  your  best  buy! 
Standard  designs  are  easily 
modified  to  meet  most  system 
requirements.  All  are  100% 
pulse  performance-tested  be¬ 
fore  they  leave  the  plant. 

For  engineering  assistance  on 
your  Shift  Register  problems, 
write  to  Special  Products  Divi¬ 
sion,  Sprague  Electric  Company, 
Union  St.,  North  Adams,  Mass. 


SPRAGUE’ 

THE  MARfC  OF  RELIABILITY 
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BORG  EQUIPMENT  DIVtSION 


Amphenol-Borg  Electronics  Corporation 
^  Janesville,  Wisconsin 

Mkropol  Potentiometers  •  Tums-Counting  Microdiols  •  Sob-Froctional  Horsepower  Motors  •  Frequency  and  Time  Standards 
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Hi  H  herever  you  are  located,  there’s  a 
Borg  "Tech-Rep”  or  distributor  near  you 
with  a  stockpile  of  Borg  1 100  Series 
Micropots  ready  for  deliver)'.  1100  Series 
Micropots  are  precision  potentiometers 
economically  priced.  Units  with  a  total 
resistance  of  50  to  500  ohms  inclusive  are 
supplied  with  a  .25%  independent 
linearity.  Resistances  from  1000  to  lOOK 
ohms  are  delivered  with  .25%  or  .1% 
independent  linearity.  Call  your  nearest 
Borg  distributor  today. 


WRITE  FOR  DATA  SHEET  BED  A132 
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Services  Want  Inventions 

More  than  200  devices  involving  electronics  are 
needed  by  the  Army,  Navy  and  Air  Force 


LATEST  LIST  of  “Inventions 
Wanted  By  The  Armed  Forces,” 
offers  320  new  problems,  28  from 
the  May  1959  Supplement,  and  five 
revised  problems.  More  than  half 
the  total  involve  electronics. 

Compiled  by  the  National  In¬ 
ventors  Council,  with  the  coopera¬ 
tion  of  the  Army,  Navy  and  Air 
Force,  each  problem  is  one  to  which 
the  military  is  currently  seeking  a 
solution. 

Ideas  toward  solution  of  any 
problem  listed  should  be  typewrit¬ 
ten  and  mailed  to  the  National 
Inventors  Council,  U.  S.  Depart¬ 
ment  of  Commerce,  Washington  25, 
D.  C.  Each  description  should  be 
as  complete  as  possible,  and  might 
include:  (1)  reference  to  the  prin¬ 
ciples  underlying  the  invention ; 
(2)  a  discussion  of  any  experi¬ 
mental  work  or  tests  conducted; 
and  (3)  the  points  of  novelty  or 
superiority  of  the  invention  as  com¬ 
pared  to  existing  devices  or  tech¬ 
niques. 

Components  Needed 

Here  are  some  of  the  items  listed 
under  the  various  categories : 

Electronic  Components  and  Sys¬ 
tems:  microwave  filters — extremely 
sharp  cut-off  selective  microwave 
filters  (L-band  or  X-band) ;  low 
loss,  high  power  ferrites  for  use 
as  microwave  phase  shifter;  a 
broadband  maser  amplifier  for  use 
in  the  microwave  region ;  a  new 
method  of  electronically  (not  with 
frequency  change)  scanning  an  an¬ 
tenna;  reliable  long-life  cathode — 
an  efficient  indirectly  heated  uni¬ 
potential  thermionic  cathode  hav¬ 
ing  100,000  hours  life  in  negative 
grid  tube  with  current  density  of 
50  ma  d-c/cm*. 

Solid  state  oscillators  capable  of 
producing  more  than  50  megawatts 
of  microwave  power  in  the  fre¬ 
quency  range  above  2,000  me  to 
serve  as  a  solid-state  pump  for 
parametric  amplifiers ;  microwave 
delay  line  of  reasonable  size,  with 
stable  electrical  characteristics  and 


capable  of  producing  delays  in  the 
order  of  several  hundred  micro¬ 
seconds. 

Transistors,  Antennas 

Transistors  with  power  gain  and 
linear  characteristics  at  extremely 
small  emitter  currents  and  collector 
voltages  permitting  efficient  opera¬ 
tion  at  low  signal  levels ;  transistors 
capable  of  operation  at  ambient 
temperatures  well  in  excess  of  250 
degrees  C;  transistors  whose  char¬ 
acteristics  change  considerably  less 
with  temperature  than  present 
units. 

Antennas:  techniques  for  sup¬ 
pressing  sidelobes  of  high  gain  an¬ 
tennas  below  any  specified  mini¬ 
mum;  miniature  antennas  in  the 
6-mc  to  60-mc  range;  wide-band 
antenna  with  medium  gain,  unidi¬ 
rectional,  10  to  one  frequency  range 
which  must  maintain  a  single  lobe 
pattern  and  be  circularly  polar¬ 
ized  and  also  capable  of  receiving 
linearly  polarized  signals. 

Measuring  Devices 

Instrumentation,  Testing,  and 
Measurement :  altimeters — pressure 
sensitive  mechanisms  for  measur¬ 
ing  pressure  altitude  to  500,000  ft 
or  higher;  device  for  determining 
zero  airspeed  of  helicopters  and 
convertiplanes ;  a  simple  and  rapid 
means  of  in-flight  alignment  of  a 
parent  inertial  guidance  system  to 
a  slave  system;  reliable  solid  state 
gyros  and  accelerometers  having 
low  power  requirements. 

Also,  accelerometer  capablle  of 
making  precise  measurements  of 
missile-launching  acceleration ;  a 
method  of  measuring  pitch,  yaw 
and  roll  of  missiles  in  flight  which 
employs  a  principle  different  from 
the  telemetry  of  gyroscopic  refer¬ 
ence  measurements. 

For  data  presentation,  the  Coun¬ 
cil  would  like  a  large  screen,  high 
resolution,  multicolor  system  for 
radar  and  alphanumeric  data  dis¬ 
play. 


•UJ.  fat.  No.  3J32.4S7 


hr 

ready  service 

ia  Citizens 
Band  Radios 

Spring-leaf  design  with  wide 
contact  area  provides: 

•  Surest  starting 

•  Longest  service  life 

•  Steady  voltage  output 
Write  today  for  consultation 
with  a  Mallory  specialist. 


Elkon  Division,  Du  Quoin,  Hi. 
Eiectromagnetic  Department 
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RELIABILITY 


'Actual  itae  of  Type  C80  unit  rated  at  1000  mint. 


Hi'OrCERAFIL  Capacitors' 

The  smallest  ceramic  capacitors  available  anywhere.  Cerafil 
capacitors  are  remarkably  ultra-miniature  units  designed 
specifically  for  airborne  and  missile  equipments, 
transistorized  circuits  and  other  critical  applications  where 
space  and  weight  are  at  an  absolute  premium. 

Exclusive  new  design  and  construction  feature  of  Cerafil 
Capacitors  make  it  possible  to  obtain  extremely  high 
capacities  per  unit  volume.  These  tiny  capacitors  are  the 
answer  to  the  many  problems  arising  from  complete 
miniaturization  of  electronic  assemblies  and  equipments. 

Cerafil  Capacitors  are  available  in  capacities  from  lOmmf 
to  lOO.OOOmmf.  Type  C80  of  this  rugged  ceramic  unit  of 
exceptional  reliability  is  rated  at  100  VDC  at  85”  and  derated 
toSOVDC  at  125”C.  Type  C80  units  will  meet  or  exceed  all 
the  applicable  requirements  of  MIL-C-11015A. 

tA  10%  price  reduction  effective  September  1,  1959  en  all  standard  Type  C80A  units. 


cmciTY  cau-oimtHsioMs 

(MFO) 

OIA. 

LENCTH 

10  mmfd  thru  .001  mfd. 

.090 

.320 

.005 

.120 

.500 

.01 

.180 

.500 

.02 

.200 

.500 

.05 

.240 

.650 

ElECraiCAL  SPECinCATIONS 

Wdrkiiic 

V«ltat« 

DC 

Test 
Veltage 
DC  (Flash) 

Capacitance  Change  Over 
Temperature  Range  ef 
-550c  te  +85*C 

Capacitv 
Tel.  (%) 

100 

300 

+  10%  -15% 
with  no  voltage  applied 
+  10%  -35% 
with  100  volts  applied 

±20 

+50  -20 
GMV 

Power  Factor:  2.5%  Max.  Insulation  Resistance:  100 
fflfd.-meghoms  or  10,000  megohms  whichever  is  smaller. 

Hi'OC 


Division 


REROUOK 

CORPORATION 


Write  today  for  complete 
technical  information  ... 


OLEAN.  NEW  YORK 


MEETINGS  AHEAD 


Jan.  31 -Feb.  5:  Comparison  of  Control 
Computers,  Winter  General  Meet¬ 
ing,  AIEE,  Statler  Hilton  Hotel, 
New  York  City. 

Feb.  1-4:  Instrument- Automation  Conf. 
and  Exhibit,  ISA,  Sam  Houston 
Coliseum,  Houston,  Tex. 

Feb.  3-5:  Military  Electronics,  Winter 
Convention,  Biltmore  Hotel,  Los 
Angeles. 

Feb.  10-12:  Solid-State  Circuits  Conf., 
AIEE,  IRE,  Univ.  of  Penn.,  Hotel 
Sheraton,  Philadelphia. 

Feb.  11-13:  Electronic  Representa¬ 
tives  Assoc.,  Annual  Convention, 
Drake  Hotel,  Chicago. 

Feb.  16-18:  Nondestructive  Testing  of 
Aircraft  &  Missile  Components, 
Southwest  Research  Institute,  Hil¬ 
ton  Hotel,  San  Antonio,  Tex. 

Feb.  20-29 :  Component  Parts  and  Elec¬ 
tronic  Tubes,  International  Exhibi¬ 
tion,  Porte  de  Versailles,  Place 
Balard,  Paris. 

Mar.  21-24:  Institute  of  Radio  En¬ 
gineers,  National  Convention,  Coli¬ 
seum  &  Waldorf-Astoria  Hotel,  New 
York  City. 

Apr.  11-13:  Protective  Relay  Engi¬ 
neers,  Annual  Meeting,  A&M  Col¬ 
lege  of  Texas,  College  Station,  Tex. 

Apr.  11-14:  Weather  Radar  Confer¬ 
ence,  American  Meteorological  So¬ 
ciety  and  Stanford  Research  Insti¬ 
tute,  San  Francisco. 

Apr.  18-19:  Automatic  Techniques, 
Annual  Conf.,  ASME,  IRE,  AIEE, 
Cleveland-Sheraton  Hotel,  Cleve¬ 
land. 

Apr.  19-21:  Active  Networks  &  Feed¬ 
back  Systems,  International  Sym¬ 
posium,  Department  of  Defense 
Research  Agencies,  IRE,  Engineer¬ 
ing  Societies  Bldg.,  N.  Y.  C. 

Apr.  20-22:  Southwestern  IRE  Conf. 
&  Electronics  Show,  PGME  of  IRE, 
Shamrock  Hilton  Hotel,  Houston, 
Tex. 

Aug.  23-26:  Western  Electronic  Show 
and  Convention,  WESCON,  Ambas¬ 
sador  Hotel  &  Memorial  Sports 
Arena,  Los  Angeles. 
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There’s  more  news  in  ON  the 
MARKET,  PLANTS  and  PEO- 
PLE  and  other  departments  be¬ 
ginning  on  p  76. 
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Because  there’s  a  BUSS  or  FUSETRON  fuse 
to  fit  Your  Every  Electrical  Protection  Need. 


With  the  world’s  largest  fuse  re¬ 
search  laboratory  plus  44  years  of 
experience  in  solving  electrical  pro¬ 
tection  problems  —  it  isn’t  surprising 
that  BUSS  has  the  most  complete  line 
of  fuses  in  the  industry. 

The  BUSS  and  FUSETRON 
fuse  lines  includes; 

Single-element  fuses  for  circuits 
where  quick-blowing  is  needed, 
such  as  for  instrument  protection. 

Single-element  fuses  for  normal 
circuit  protection. 


Dual-element,  slow-blowing  fuses 
for  circuits  where  harmless  current 
surges  occur. 

Indicating  fuses  where  signal  must 
be  given  when  fuses  open,  or  to 
activate  an  alarm. 

BUSS  and  FUSEITRON  fuses  range 
in  size  from  1/500  amperes  up  —  and 
there’s  a  companion  line  of  fuse  clips, 
blocks  and  holders.  Whatever  your 
fuse  requirements,  the  chances  are 
more  than  good  there’s  a  BUSS  or 
FUSETRON  fuse  to  satisfy  them. 


If  you  have  a  special  protection  prob¬ 
lem  .  .  .  extensive  BUSS  laboratory 
facilities  and  a  large  engineering  staff 
are  at  your  disposal  to  help  you  save 
money  and  engineering  time. 

For  more  information  on  BUSS  and 
FUSETRON  Small  Dimension  fuses 
and  fuseholders,  write  today  for  BUSS 
bulletin  SFB. 


BUSSMANN  MFO.  DIVISION, 

MeGraw-Cditon  Co. 

Univortity  at  Joffenon,  St.  Louis  7,  Mo. 


BUSS  fuses  are  made  to  protect  -  not  to  blow,  needlessly. 

BUSS  makes  a  complete  line  of  fuses  for  home,  form,  commercial, 
electronic Jelectrical,  automotive  and  industrial  use. 


igSMcGRAl 

BlIsT/PSON  \ 
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SYNCHROS  for  GYRO  pLaTFORMS 

by  CVDC 


6'  max.  error  spread  Synchro 
for  Gyro  PIck-Off 


Th«  S6-17-  and  ST-l?-  type  pancaka  synchras 
<S6-1I-  and  ST-18-  with  hauainfs)  ata  our 
moat  atandard  iina  for  gyro  pkh-off  appli- 
cationa. 

Theae  unita  bava  bean  manufactwed  in 
larga  quantity  and  are  raadUy  auailabia  for 
piototypa  braadboarding.  Tba  Wgli  octoracioa 
ahoam  on  the  laft  ara  obtaiMbia  in  atandard ' 
26v  or  llSa  units. 


Pancake  Resolver  for  Gimbai  Mounting 

Clifton  PraciaiiM  pro- 
ducaa  apacial  pan- 
caka  raaolvers  for 
direct  gimbai  mount- 
They  were  de- 
for  use  in  / 
ampiifior-  f 

less  resolver  ays-  |  ^ 

tema  and  have  been  I  ^  ^ 

put  impedance.  0* 

Accm^es  of  4',  par- 

of  output  or  less  cm 
ba  held. 

Special  techniques  maintain  concentriefly  batwoan  rotor  and 
stator  — thus  reducing  difficuai«  couMMiV  encmmiRod  in 
gimbai  mountings. 


ENCtlNEERS  —  Join  the  leader  in  the  rotating  components  field.  Write  David  D.  Brown,  Director  of  Personnel,  Dept.  J7 


Custom  Designed  Pancakes 


CrfC  has  developad  a  number  of  spaaal  pancakes  (drawfnp 
below)  with  raiatisaly  large  bores  and  narrow  stack  heights. 

Meant  have  bean  devised  to  minimize  error  due  to  damping 
pressures  on  these  thin  units. 

Special  accuracies  have  been  maintained  where  required. 
Let  us  know  your  needs. 


w 


C  CLIFTON  PRECISION  PRODUCTS  CO.,  INC. 

CLIFTON  HEIGHTS.  PENNSYLVANIA 
Sales  Office:  9014  W.  Chester  Pike,  Upper  Darby,  Pa..  Hilltop  9-1200  •  TWX  Flanders,  Pa.  1122 — or  our  Representatives 
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Sr  90 
TEST 
SOURCE. 


Filter 

PAPER 

ROLL 


■PHOTOMULTIPLIER 


PUMP 


lEAO- 

SHIELOED 

chamber 


scintillation 

crystal 


TIG.  1— Air  Row  tyttam  contains  Sr  90  towrco  for  calibration  of 
•quipmant 


Air  flow  dotoctor  systom  is  in  loft-bond  soction.  Othor  portion  holds 
tho  oloctronic  circuits 


How  Radiation  Monitor 
Guards  Nuclear  Navy 


Nuclear-powered  vessels  require  special  monitoring  equipment  to  protect  per¬ 
sonnel  from  harmful  effects  of  excessive  radioactive  dust  particles.  This  article 
describes  a  transistorized  radiation  monitor  that  sounds  an  alarm  when  alpha 
and  beta  radiation  in  the  air  reaches  a  preset  level 


By  H.  E.  DeBOLT,  Fairchild  Camera  and  Instrument  Corp.,  Defense  Products  Division,  Syosset,  N.  T. 


Nuclear-propelled  vessels  must  be  equipped  with 
devices  to  detect  the  presence  of  hazardous  radiation 
conditions  which  could  endanger  personnel.  In  the 
event  of  a  radiation  leak  into  a  compartment,  the 
atmosphere  in  that  compartment  may  become  lethal. 

The  air  particle  monitor  discussed  in  this  article  is 
sensitive  to  concentrations  in  the  range  8  X  10‘“  to 
8  X  lO"’  microcuries  per  cc  and  produces  a  visual  and 
audible  alarm  if  the  radiation  level  exceeds  pre¬ 
determined  levels. 

The  system  pumps  air  from  the  compartment  being 
monitored  and  passes  the  air  through  a  filter  paper 
which  collects  minute  dust  particles.  A  scintillation 
counter  examines  the  filter  paper  for  radiation  and 


passes  any  resultant  signal  to  the  computer  system 
which  indicates  the  radiation  level  of  the  dust  par¬ 
ticles  and  sounds  local  and  remote  alarms  if  the  level 
becomes  dangerous. 


AIR  FLOW  SYSTEM — The  air  fiow  and  detector 
system  is  shown  in  Fig.  1.  Air  is  drawn  from  the 
compartment  being  monitored  through  the  lead- 
shielded  detector  chamber  and  back  into  the  compart¬ 
ment.  The  radiation  detector  is  sensitive  to  alpha  and 
beta  radiation  emanating  from  the  dust  particles 
clinging  to  the  filter  paper.  The  filter  paper  is  moved 
across  the  air  opening  at  one-half  inch  per  hour.  For 
calibration  purposes,  a  source  of  Sr  90  (strontium 
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90)  is  placed  in  the  detector  chamber.  The  pump 
maintains  a  steady  air  flow. 

COMPUTER — The  anthracene  scintillation  crystal, 
0.079-inch  thick,  is  attached  to  the  multiplier  photo-  i 
tube  window.  When  an  alpha  or  beta  particle 
strikes  the  crystal  a  pulse  of  light  is  generated  and 
picked  up  and  amplified  by  the  multiplier  phototube. 

The  signals  are  passed  through  emitter  follower  Q, 
(see  Figs.  2  and  3),  amplifier  Q,  and  emitter  follower 
Q,  to  the  counter  flip  flop  consisting  of  Q,  and  Qs.  The 
counter  flip  flop  operates  from  the  positive-going 
pulse  output  of  Q,.  Emitter  follower  Q,  is  operated 
cutoff  and  the  adjustment  of  the  degree  of  operation 
below  cutoff  constitutes  a  discriminator  which  pro¬ 
vides  a  vernier  adjustment  of  the  operating  point  of 
the  computer.  Coarse  discriminator  adjustments  can 
be  made  by  varying  the  high  voltage  applied  to  the 
multiplier  phototube. 

The  counter  flip  flop  output  is  coupled  to  a  logarith¬ 
mic  count  circuit*  whose  output  is  displayed  on  the 
front-panel  meter. 

The  half-wave  push-pull  logarithmic  integrator 
used  is  shown  in  Fig.  4  with  its  synthesis  formulas. 
The  output  of  each  half-wave  portion  is  rectified  by 
a  separate  pair  of  diodes.  The  circuits  are  made  com¬ 
mon  at  Ri  so  that  /2,  carries  current  from  both  loga¬ 
rithmic  integrator  circuits. 

In  Fig.  4,  it  is  assumed  that  the  time  between 
pulses  is  always  equal;  the  voltage  source  from  the 
counter  flip  flop  transfers  from  ground  potential  to 
voltage  V  when  one  pulse  arrives  and  remains  there 
until  the  next  pulse  arrives  1  /N  second  later  when  the 
voltage  transfers  back  to  ground  potential  where  it 
remains  for  1/N  seconds;  the  voltage  drop  in  the 
diodes  is  neglected  when  they  conduct;  the  time 
constant  of  the  meter  circuit  C„R,  is  long  compared 
with  the  time  between  pulses;  and  the  pulses  have 
been  applied  long  enough  for  steady-state  conditions 
to  exist. 

ALARM  CIRCUIT — When  the  counter  flip  flop  out¬ 
put  at  point  A  of  Fig.  3  goes  negative,  diode  D,  con¬ 
ducts  causing  a  negative  pulse  to  appear  at  the  lower 
end  of  the  secondary  of  transformer  T,.  If  the  bias 
voltage  applied  to  T,  secondary  by  potentiometer  i?, 
is  greater  than  the  signal  voltage  coming  from  C, 


FIG.  2— Light  flash  in  crystal  generates  approximately  1-volt  pulse 


30.1  K  lOK 


FIG.  3 — Basic  circuit  of  monitor.  Output  of  counter  flip  flop 
is  integrated  and  displayed  on  front  panel  radiation  level 


plus  the  applied  pulse  amplitude,  diode  D,  will 
not  conduct.  If  the  positive-going  signal  voltage 
coming  from  capacitor  C,  becomes  large  enough,  D, 
will  conduct  during  the  applied  negative  pulse  and 
the  resulting  negative  pulse  will  appear  at  the  base 
of  normally  saturated  transistor  Q,  through  coupling 
capacitor  C,.  The  amplitude  of  the  negative-going 
pulse  applied  to  the  base  of  Q,  will  increase  as  the 
signal  from  C,  becomes  more  positive.  When  this 
pulse  is  of  sufficient  amplitude,  Q,  will  come  out  of 
saturation  and  the  Q, — Q,  bistable  will  reverse  con¬ 
ditions  with  Q^  saturated. 

When  Q,  becomes  saturated,  relay  /C,  is  energized. 
When  this  happens,  contacts  on  X,  apply  power  to 
another  relay  (not  shown  in  Fig.  3)  which  automati¬ 
cally  latches  itself  up  through  a  thermistor  time  delay 
(a  time  delay  is  required  to  prevent  operation  during 
switching  transients),  and  supplies  power  to  the  re¬ 
mote  alarms. 

The  remote  relay  remains  latched  up  sounding  the 
remote  alarms  until  it  is  manually  reset. 

The  counter  flip  flop  Q,  and  Q,  always  counts  at  the 
minimum  rate  of  10  transitions  per  second  due  to 
slight  leakage  from  the  radioactive  test  source  built 
into  the  detector.  A  front-panel  indicator  lamp  lights 
when  the  counter  flip  flop  stops  operating  for  any 
reason.  As  shown  in  Fig.  5,  rectified  115  v  is  applied 
between  indicator  lamp  /„  series  resistor  R,  and 
ground.  This  rectified  voltage  is  sufficient  to  strike 
the  gas  indicator  lamp.  A  bias  consisting  of  the  recti¬ 
fied  signals  from  the  counter  flip  flop  is  applied  to  the 
lower  end  of  the  indicator  lamp.  When  this  bias  is 
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FROW  COUNTER 
FIiPFlOP 


DIODES 
IN45T  - 


TO  REMOTE 
ALARM  RELAY 


RMtar.  Wh*n  output  oxcoods  prodotorminod  lovol,  alarm  circuit  oparatot  to  clo»a  rolay  and  actuoto  romota  audiblo  and  vitual  alarm*. 
Alarm*  mu*t  bo  r**ot  manually 


present  it  is  sufficient  to  keep  the  indicator  lamp 
from  striking.  If  the  counter  flip  flop  stops  operating 
for  any  reason,  the  bias  voltage  is  removed  and  indi¬ 
cator  lamp  operates. 

Other  indicators  show  the  condition  of  the  d-c 
supply,  multiplier  phototube  failure,  transistor  fail¬ 
ure  or  if  the  air  flow  is  too  low  (clogged  paper)  or 
too  high  (broken  paper). 


PULSE 

INPUT 


COUNT 

FLIP-FLOP 


CALIBRATION — The  equipment  is  calibrated  by 
applying  a  known  quantity  of  Sodium  24  to  the  Alter 
paper.  Beta  rays  emitted  by  the  Sodium  24  produce 
photomultiplier  tube  signal  pulses  of  all  amplitudes 
up  to  a  maximum  determined  by  the  beta  energy  of 
the  Sodium  24.  This  known  quantity  of  Sodium  24 
must  produce  a  counting  rate  in  the  equipment  as 
required  by  the  calibration  curve  of  the  meter.  The 
multiplier  phototube  high  voltage  and  the  computer 
discriminator  controls  are  adjusted  for  the  correct 
meter  indication.  Once  the  .setting  has  been  made, 
the  Sr  90  test  source  is  introduced  into  the  detector 
and  the  indication  obtained  on  the  meter  is  compared 
with  known  radition  level  of  the  Sr  90. 

Variation  with  age  of  the  equipment  can  be  com¬ 
pensated  by  comparing  the  indication  of  the  Sr  90 
test  source  with  the  known  decay  rate  of  the  Sr  90. 
A  typical  Sr  90  calibration  curve  is  shown  in  Fig.  6. 


FIG.  4 — logaritbmk  intogrator  connoct*  to  oppe*ita  and*  of  Rip  flop 


FIG.  5 — Front  ponol  in¬ 
dicator  lomp  eporoto* 
whon  counter  flip  flop 
stop* 


FIG.  A— Example  of  typi¬ 
cal  SR-90  te*t-*ource  de¬ 
cay  rate 


Reference 

(1)  H.  E.  DeBolt,  A  Simpllfled  Loi^rlthmic  Integrrator  Cir¬ 
cuit,  IRE  Trantt  Xuclear  Science,  NS-6,  *,  June  1959. 
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Multiplex  Circuits 


This  robot  performs  jobs  in  dangerously  radioactive  areas  while  its  operator 
controls  and  watches  it  on  the  tv  screen  of  a  distant  console.  Here  are  the 
robot's  control  circuits 


By  D.  A.  CAMPBELL, 

Keisearch  Engineer,  Nuclear  Electronics  Laboratory,  Hughes  Aircraft  Co.,  Los  Angeies,  Caiifomla 


contact  of  the  remote  commutating 
switch.  The  remote  switching  cir¬ 
cuit  accepts  the  pulse  train  from 
the  control  switch  and  produces  a 
continuous  relay  closure  as  long  as 
the  train  continues.  A  relay  such  as 
Ki  can  be  used  to  operate  any  func¬ 
tion  requiring  on-off  control. 

Using  a  45-v  battery  to  supply 
the  control  pulses,  a  simple  remote 
switching  circuit  was  possible.  The 
power  that  can  be  transmitted 
through  the  commutating  switches 
to  the  remote  switching  circuits  is 
principally  limited  by  the  capac¬ 
itance  of  the  220-ft-long  intercon¬ 
necting  cable.  A  270-ohm  resistor 
in  series  with  the  cable  at  each  end 
limits  the  cable  charging  current. 
A  10,000-ohm  resistor  in  parallel 
with  the  cable  at  each  end  dis¬ 
charges  the  cable  capacitance  be¬ 
tween  contact  closures.  If  the  10,- 
000-ohm  resistors  were  omitted,  a 
pulse  from  one  control  channel 
would  cause  spurious  operation  of 
several  succeeding  channels  because 
of  the  charge  stored  in  the  cable 
capacitance.  Thus,  most  of  the  sup¬ 
plied  power  is  used  in  charging  the 
cable  capacitance. 

The  60-cps  power  operates  the 
motors  driving  the  commutating 
switches  as  well  as  many  other  units 
on  the  Mobot.  Since  the  outer 
grounded  shield  of  the  triaxial  cable 
is  common  for  the  power  and  con¬ 
trol  signals,  the  drop  in  the  60-cps 
voltage  along  the  shield  appears  as 
an  a-c  component  on  the  control 


Between  50  and  100  channels  A  single  3-conductor  cable  carries 
are  required  to  control  the  the  pulse  trains  which  carry  the 
robot  shown  in  the  photo.  Another  control  information.  This  cable  also 
requirement  is  that  the  multiplexed  conveys  60-cps  power  to  the  vehicle, 
commands  travel  by  either  cable  or  and  two  tv  channels  and  one  audio 
radio  between  control  console  and  channel  from  the  vehicle  to  the  con- 
the  robot.  The  data  rate  is  low  as  trol  console.  Television  and  audio 
it  is  limited  by  human  reaction  time  information  are  separated  from  the 
to  about  0.1  second  per  individual  control  channels  by  r-f  carrier  fre- 
control  channel.  To  keep  the  han-  quency  discrimination, 
dling  mechanisms  simple,  on-off 
controls  are  used  for  all  control 
actions. 

The  control  system  meets  the  re¬ 
quirements  and  is  applicable  to  nu¬ 
merous  other  remote  control  prob¬ 
lems  where  many  functions  must  be 
operator-controlled  over  a  consider¬ 
able  distance.  A  digital  control  sys¬ 
tem  is  used  since  it  minimizes  line¬ 
arity  requirements  in  the  communi¬ 
cation  link,  and  permits  the  use  of 
synchronous  commutating  switches 
to  accomplish  multiplexing. 


Control  System 

The  basic  components  compris¬ 
ing  the  remote  control  system  are 
shown  in  Fig.  1.  When  one  of  the 
control  switches  is  closed,  45  volts 
appears  at  a  contact  on  the  local 
commutating  switch.  Local  and  re¬ 
mote  commutating  switches  are  syn¬ 
chronized  so  that  corresponding 
contacts  are  sampled  simultane¬ 
ously.  Therefore,  when  the  ener¬ 
gized  contact  is  sampled,  a  voltage 
pulse  appears  at  the  corresponding 
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FIG.  1— Multiplexing  circuits  for  controlling  robot 
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pulses.  The  control  pulse  amplitude 
must  be  large  compared  to  this  a-c 
component;  therefore  a  practical 
lower  limit  to  the  control-pulse  am¬ 
plitude  is  set  by  the  required  60-cps 
transmission. 

Each  commutating  switch  has  54 
contacts.  Although  break-before¬ 
make  operation  is  used,  the  ratio  of 
contact  to  intercontact  time  is  more 
than  0.8.  Minimum  speed  of  rota¬ 
tion  is  determined  by  the  required 
response  time  of  the  control  chan¬ 
nels.  It  is  necessary  that  the  sam¬ 
pling  frequency  for  each  channel  be 
greater  than  the  reciprocal  of  the 
response  time.  For  this  application 
the  desired  response  time  is  about 
0.1  second;  thus  a  .sampling  fre¬ 
quency  of  30  per  second  was  chosen. 
This  frequency  corresponds  to  a  ro¬ 
tational  speed  of  1,800  rpm  for  the 
commutating  switches. 

Remote  Switching 

Each  remote  switching  circuit 
must  -accept  a  train  of  puLses  which 
have  a  duration  of  about  500  fisec 
with  a  30  cps  repetition  rate  and 
produce  a  relay  closure  by  the  time 
the  third  pulse  occurs.  The  relay 
must  then  remain  actuated  as  long 
as  the  pulse  train  continues,  and  it 
must  open  within  0.1  second  of  the 
conclusion  of  the  pulse  train. 


The  number  of  control  channels 
required  exceeds  the  number  of  con¬ 
tacts  (54)  on  the  commutating 
switches.  By  connecting  a  switch¬ 
ing  circuit  sensitive  to  positive 
pulses  and  a  switching  circuit  sensi¬ 
tive  to  negative  pulses  to  a  con¬ 
tact,  two  control  channels  operate 
through  one  contact.  Fortunately, 
a  majority  of  the  robot’s  operations 
involve  opposing  motions  such  as 


drive  forward,  drive  reverse;  steer 
right,  steer  left;  tilt  forward,  tilt 
back.  Since  simultaneous  operation 
of  these  opposing  motions  is  never 
desired,  control  of  two  functions 
through  a  common  contact  is  pos¬ 
sible  with  no  loss  of  flexibility  or 
response  time. 

Figure  2  shows  the  remote 
switching  circuits  which  are  sensi¬ 
tive  to  positive  and  negative  inputs. 


OPERATING  A  ROBOT 

The  robot's  drive  and  steering  motors  ore  powered  by  a  12-v  battery  which 
is  continuously  recharged;  chorging  rote  depends  on  the  bottery's  condition.  This 
battery  also  powers  a  hydraulic  pump  which  operates  elevator  and  mast  tilt 
cylinders. 

The  robot's  arms  are  operated  by  hydraulic  cylinders  which  are  supplied  from 
a  separate  hydraulic  pump  powered  by  the  60-cps  supply.  Speeds  of  the  various 
arm  and  hand  motions  are  adjustable  over  o  wide  range  by  flow-control  valves. 
These  valves  are  preset  for  the  desired  response  speed.  AAotor-driven  pressure 
regulators  adjust  the  gripping  force  of  the  robot's  hands.  The  operator  adjusts 
hand  grip  as  he  watches  a  tv  screen  at  the  control  console. 

All  remote  controls  are  at  this  console.  The  operator  drives  the  robot  by  placing 
the  left-hand  drive  lever  in  forward  or  reverse  and  pressing  down  on  the 
foot-operated  speed  control.  Four  available  speeds  move  the  robot  up  to  2  mph. 
The  right-hand  lever  steers  the  robot,  automatically  bringing  it  back  to  a  straight¬ 
ahead  direction  when  the  operator  releases  it.  Right  and  left-hand  pistol-grip 
handles  control  the  robot's  arms.  Most  of  the  other  control  switches  ore  telephone- 
type  switches  (center-off,  spring-return,  three-position);  a  few  ore  two-position 
toggle  switches. 

An  operator  gets  most  of  his  information  feedback  by  observing  the  tv  monitors. 
Cameras  can  be  panrfed  through  300  deg  and  tilted  plus  or  minus  45  deg  to 
allow  observation  on  all  sides.  Audible  information  is  provided  by  an  intercom 
having  a  low-frequency  carrier. 
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All  functions  which  may  require 
independent  operation  are  con¬ 
nected  to  positive  input  circuits 
only. 

Tube  V,^  of  the  positive-input 
circuit  is  a  diode  detector.  Its  time 
constant  is  0.1  sec  so  that  it  holds 
an  appreciable  charge  across  Ci  be¬ 
tween  pulses.  This  positive  voltage 
switches  on  the  normally  cut  off  V,*, 
energizing  Ki,  The  circuit  values 
are  chosen  so  that  relay  actuation 
and  deactuation  times  are  almost 
identical. 

Tube  of  the  negative  input 
circuit  is  also  connected  as  a  diode 
detector.  Tube  Fj*  has  a  much 
higher  gain  than  F,,  because  of  the  and  using  a  stroboscope.  For  a  more 
low  value  of  Rj,  thus  only  a  portion  exact  method  of  detecting  synchro- 
of  the  input  signal  is  required  to  nism,  a  voltage  source  is  connected 

cut  off  the  normally  conducting  F,*.  to  a  contact  of  one  switch  and  a 

With  an  input  signal,  the  armature  load  resistor  is  connected  to  the 
of  Kt  switches  from  its  energized  to  corresponding  contact  of  the  other 
its  deenergized  position.  .  switch.  A  voltage  pulse  is  observed 

across  the  load  resistor  at  rotor 
Switch  Synchronizing  synchronism  using  a  triggered  os- 

A  fundamental  requirement  of  cilloscope.  A  very  accurate  adjust- 
this  time-sharing  multiplex  control  ment  can  be  made  by  manually  ro- 
system  is  that  the  commutating  tating  the  motor  housing  to  achieve 
switches  be  accurately  synchro-  maximum  pulse  duration  as  ob- 
nized.  The  angular  error  between  served  on  the  synchroscope, 
the  two  switch  rotors  should  be  less  If  reluctance  synchronous  motors 
than  1  deg.  Using  synchronous  mo-  are  used  to  drive  the  switch  rotors 
tors  with  the  same  rated  speed  to  and  the  motor  frames  are  clamped 
drive  the  switch  rotors,  it  is  easy  to  in  the  positions  found  above,  no  fur- 
attain  equal  rotational  velocities,  ther  adjustment  is  necessary  since 
The  rotors  can  be  adjusted  to  sam-  reluctance  synchronous  motors  syn- 
ple  corresponding  contacts  on  the  chronize  at  fixed  angular  positions, 
two  switches  simultaneously  by  ro-  A  four-pole  motor  which  runs  at 
tating  the  stator  of  one  motor  on  1,800  rpm  will  phase  in  one  of  four 
its  axis  while  both  motors  are  driv-  positions  which  are  0,  90,  180,  and 

ing  the  switches  at  synchronous  270  deg  apart.  If  one  motor  runs 

speed.  Synchronism  can  be  checked  continuously  and  the  other  is 

by  placing  the  rotors  side  by  side  turned  on  and  off  periodically,  be- 


FIG.  3— local  motor  oporotion  is  intorruptod  until  it  syncs  with  romoto  motor 


FIG.  2— Polority-sensitivo  switching  cir¬ 
cuits 


cause  of  the  random  choice  of  phas¬ 
ing  positions,  the  second  motor  will 
eventually  drop  into  its  properly 
synchronized  position.  This  method 
for  achieving  synchronism  was  not 
considered  satisfactory,  however, 
and  an  automatic  method  was  de¬ 
veloped  for  synchronizing  the 
switch  rotors. 

Automatic  Synchronizing  Circuit 

The  automatic  synchronizing  cir¬ 
cuit  consists  of  a  motor  interrupter 
and  a  synchronism  sensing  circuit 
(Fig.  3).  The  motor  interrupter 
circuit  uses  thyratron  F,  as  a  re¬ 
laxation  oscillator.  Capacitor  C, 
charges  through  R„  a  large  resist¬ 
ance,  until  the  breakdown  voltage 
of  F,  is  reached.  At  this  point,  Ci 
discharges  through  the  tube  and  re¬ 
lay  K,.  Tube  F,  again  becomes  cut 
off  and  the  c>cle  repeats.  The  surge 
of  current  through  the  relay  coil 
opens  the  contacts  momentarily, 
thus  opening  the  circuit  to  the 
motor  driving  the  local  commutat¬ 
ing  switch.  The  time  constants  in 
the  interrupter  circuit  are  such  that 
the  motor  drops  back  only  90  deg 
with  respect  to  the  motor  driving 
the  remote  commutating  switch 
each  time  relay  K,  is  pulsed.  De¬ 
pending  on  the  initial  phase  differ¬ 
ence  between  the  two  rotors,  up  to 
3  interruptions  of  power  to  the  local 
motor  may  be  required  to  drop  the 
switches  into  synchronism.  When 
this  condition  is  reached,  the  syn¬ 
chronism  sensing  circuit  stops  in- 
terruptor-circuit  operation. 

The  synchronism  sensing  circuit 
is  identical  with  the  remote  switch¬ 
ing  circuits  (Fig.  3)  previously  de¬ 
scribed  which  are  sensitive  to  posi¬ 
tive  input  pulses.  One  contact  on 
each  commutating  switch  is  re¬ 
quired  for  the  synchronizing  cir¬ 
cuit.  A  45-v  battery  is  connected 
to  this  contact  of  the  remote  switc”h 
and  the  synchronism  sensing  cir¬ 
cuit  is  connected  to  the  correspond¬ 
ing  contact  on  the  local  commutat¬ 
ing  switch.  When  synchronism  is 
attained,  the  sensing  circuit  closes 
relay  K.,  thus  disconnecting  the 
plate  voltage  from  the  interrupter 
circuit. 

These  circuits  automatically  bring 
the  two  commutating  switches  into 
accurate  synchronism  within  a  few 
seconds,  once  the  initial  orienta¬ 
tion  has  been  accomplished. 
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Electroluminescent 
Alphanumeric  Display 


Ferroresonant  storage  and  switching  circuits  are  combined  with  alpha¬ 
numeric  indicators  to  form  an  electroluminescent  typewriter.  Principle  can 
be  extended  to  display  systems  requiring  hundreds  of  characters 


By  THEODORE  HAMBURGER,  Electronic  Dlv.,  Westinghouse  Electric  Corp.,  Baltimore,  Md. 


Feasibility  of  display  systems 
using  electroluminescence  and 
ferroresonance  has  been  demon¬ 
strated  by  building  an  electrolumi¬ 
nescent  typewriter.'  Information  is 
entered  into  the  typewriter  by  a 
conventional  keyboard  and  then  dis¬ 
played  sequentially  on  five  alpha¬ 
numeric  indicators.  After  the  five 
characters  have  been  written,  they 
may  be  selectively  or  totally  erased. 

Electroluminescence  (EL)  pro¬ 
duces  light  by  exciting  phosphors 
with  an  electric  field  produced  in  an 
EL  cell  by  an  alternating  voltage. 
The  phosphors  are  embedded  in  a 
dielectric  medium  sandwiched  be¬ 
tween  two  conducting  electrodes  as 
shown  in  Fig.  1.  By  segmenting  an 
EL  panel  and  exciting  various  seg¬ 
ment  combinations,  numbers,  let¬ 
ters  or  symbols  may  be  formed. 
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FIG.  1— El  call  hot  dialactrK  film  1  mil 
thkk  to  minimiz*  fringing  nound  akctroda 
lagmantt 

This  principle  is  u.sed  in  alpha¬ 
numeric  indicators  (ELECTRONICS, 
p.  44,  July  10,  1959).’ 

Ferroresonance 

Each  alphanumeric  indicator 
contains  14  segments.  These  seg¬ 
ments  appear  electrically  as  lossy 


capacitors.  Capacitance  of  a  single 
segment  is  approximately  450  fifif 
and  its  resistance  is  1.6  megohms. 
Two-hundred  thirty  volts  at  400  cps 
is  required  to  illuminate  a  given 
segment  to  rated  brightness.  A 
practical  and  efficient  method  of 
controlling  these  segments  is  by 
ferroresonance.  By  use  of  an  iron- 
core  nonlinear  inductor  and  an  or¬ 
dinary  capacitor,  it  is  possible  to 
obtain  a  bistable  a-c  switch  having 
an  unlimited  memory.  This  method 
is  compatible  with  electrolumines¬ 
cence  since  each  of  the  alphanu¬ 
meric  segments  is  a  lossy  capacitor. 

An  initial  understanding  of  fer¬ 
roresonance  may  be  had  from  Fig. 
2.  Assuming  the  inductor  and  ca¬ 
pacitor  have  no  power  loss,  then  the 
volt-ampere  characteristiqs  of  a  sin¬ 
gle  capacitor  and  a  single  inductor 


FIG.  7 — Attwming  no  power  lozt,  nenlinoor  inductor  and  linear  capacitor  have  choractoristicA  of  (fU  and,  udion  in  Aorios,  choroc- 
toriAtic  of  (B);  actual  curve  of  loAAy  inductor  and  capacitor  k  Atiewn  in  (C) 
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FIG.  3— Inductor  choroctoritfict  (A)  or*  voriod 
in  toquonco  «f  four  current  states  (B) 


appear  as  in  Fig.  2A.  If  these  two 
elements  are  now  connected  in  se¬ 
ries,  the  combined  characteristic  is 
as  shown  in  Fig.  2B. 

The  curve  of  Fig.  2B  is  derived 
as  follows.  Since  the  voltage  across 
the  capacitor  is  180  degrees  out 
of  phase  with  the  voltage  across  the 
inductor,  a  plot  of  the  difference  in 
ordinates  of  Fig.  2A  yields  the  volt¬ 
age  across  the  series  combination. 
The  currents  of  Fig.  2A  and  2B  are 
identical.  At  some  voltage  Vk  two 
current  states  may  exist.  The  first 
of  these  states  is  indicated  by 
point  a  while  the  high  current  state 
is  indicated  by  point  b.  This  high 
current  will  develop  a  voltage 
across  the  linear  capacitor  of  the 
EL  segment  which  may  be  several 
times  larger  than  the  applied  volt¬ 
age. 

Circuit  Design 

Neglecting  higher  order  harmon¬ 
ics,  if  the  volt-ampere  characteris¬ 
tics  of  the  inductor  are  assumed  to 
be  straight  line  as  showm  by  the 
dotted  lines  in  Fig.  2A,  then  the 
volt-ampere  characteristics  of  the 
two  in  series  will  also  be  straight 
line  as  shown  in  Fig.  2B.  These 
curves  can  be  defined  mathemati¬ 
cally  as  Vxr  =  IX,,  for  0  <  I;  Vxl 
=  IXt,  for  0  <,  I  ^  I,',  and  = 
IX,,  +  /.  (X.  -  X,,),  for  /, 

The  minimum  current  which  is 
required  to  sustain  the  ferroreso- 
nant  state,  /„  can  now  be  found  by 
equating  Vjc  to  for  I  =  I,. 

This  yields  /,  =  (Xi  —  Xu)  IJ 
{Xc  —  Xu), 


by  d-<  saturating  pulsus  that  place  system 


The  stable  states  of  the  inductance 
capacitance  combination  are 

/  =  r,  (.Yt  -  .Yc),  0  ^  g  /,  (1) 

/t^/  (2) 

The  ratio  of  the  critical  currents, 
shown  by  the  points  /.  and  /,  of  Fig. 
2B,  is  found,  by  eliminating  V  be¬ 
tween  Eq.  1  and  2,  to  be 

I  <  /.  /i  = 

(2Xl  -  Ac  -  At.s)/(Ac  -  Am)  (3) 
Equation  (3)  is  most  significant 
since  it  gives  an  approximate  ratio 
of  ON  to  OFF  current.  The  ratio 
will  be  a  minimum  when  Xu  is 
zero.  For  a  given  ON  to  OFF  ratio, 
one  may  solve  for  the  required  ratio 
of  linear  inductance  to  linear  ca¬ 
pacitance,  thereby  obtaining  X,./Xr 
=  {A  +  1 )  /2,  where  A  =  h/I,  and 
Xu  ^  0. 

The  actual  circuit  components, 
voltage  and  frequency  requirements 
can  now  be  readily  defined.  For  ex- 


Table  I— Symbols 


F.yc  Vollagc  ««Tos.«i  linear  capacitor 
Vxi.  Voltage  aeios.s  indiietor  in  tin- 
satiiriitPfi  n'gion  of  inductor  volt- 
ampere  curve 

F.v/.s  Voltage  aero.s.s  inductor  in  satu¬ 
rated  poition  of  inductor  volt- 
am|)ere  curve 
Ac  Capacitive  reactance 
\t  llnsaturate<l  inductive  reactance 
A/,.s'  .Slope  of  inductor  volt-ampere 
i'urve  in  saturated  regi»>n  of  in¬ 
ductor 
/  Current 

/i  Current  at  which  slope  of  induc¬ 
tor  volt-am|)ere  curve  changes 
from  Xr,  to  Xta 


ample,  the  capacitive  reactance 
must  be  less  than  the  linear  re¬ 
actance  of  the  inductor  if  bistabil¬ 
ity  is  to  occur.  The  value  of  capaci¬ 
tance  chosen  for  the  typewriter  is 
0.01  Ilf.  This  value  completely 
swamps  any  variation  in  capaci¬ 
tance  of  the  alphanumeric  seg¬ 
ments. 

Linear  inductance  requirements 
are  dictated  by  the  OFF  or  low  cur¬ 
rent  requirements  of  a  given  appli¬ 
cation  and  the  ON  to  off  ratio  re¬ 
quired.  Since  the  brightness  of  an 
electroluminescent  cell  varies  ex¬ 
ponentially  with  voltage,  for  peak 
voltages  less  than  30  volts,  the  light 
output  is  negligible.  A  transformer 
having  a  linear  inductance  of  over 
100  henrys  is  adequate  to  maintain 
the  EL  segments  in  the  OFF  state. 

Low  Current  State 

The  low  current  state  is  also  de¬ 
pendent  upon  the  external  voltage 
applied  to  the  LC  series  combina¬ 
tion.  If  this  voltage  exceeds  V,  in 
Fig.  2B,  the  circuit  will,  of  its  own 
accord,  switch  to  and  remain  in  the 
high  current  state.  This  critical 
maximum  line  voltage  is  approxi¬ 
mately,  from  Fig.  2A,  that  voltage 
at  which  the  incremental  inductive 


FIG.  4— Typewriter  sytlem  generatei  five 
alphanumeric  characters 


reactance  equals  the  capacitive  re¬ 
actance.  That  is,  the  slope  of  the 
reactor  volt-ampere  curve  equals 
the  reactance  of  the  linear  capaci¬ 
tor.  In  the  typewriter  application, 
or  any  other  bistable  system,  the 
applied  voltage  must  be  less  than 
the  critical  maximum  voltage  V,  of 
Fig.  2B. 

Just  how  much  lower  than  V,  the 
applied  voltage  may  be  depends 
upon  the  losses  in  the  system. 
Physical  reasoning  infers  that  the 
high  current  state  can  only  be  main¬ 
tained  as  long  as  the  energy  .stor¬ 
age  transfer  between  capacitor  and 
inductor  exceeds  the  energy  loss  in 
the  system.  The  losses  in  the  sys- 
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CHARACTER  NO.I  CHARACTER  NO.  2  CHARACTER  NO.  S 


FIG.  5— Farroratonant  ttoroga  and  twitching  circuit  controls  olphonumaric  tagmantt 


tern  consist  of  I'R  losses  due  to  the 
finite  resistance  of  the  reactor 
and  capacitor  and  the  core  losses 
in  the  transformer.  In  a  practical 
system  these  losses  cannot  be  ne¬ 
glected.  The  actual  current-voltage 
curve  of  the  capacitor  and  inductor 
in  series  now  appears  as  in  Fig.  2C. 

The  point  at  which  the  system 
drops  from  the  high  current  state 
to  the  low  current  state  has  the  co¬ 
ordinates  Id,  V„.  This  point  corre¬ 
sponds  to  the  intersection  of  the 
volt-ampere  curves  of  the  nonlinear 
inductor  and  capacitor  taken  sep¬ 
arately.  Since  at  this  point  the  re¬ 
active  voltage  across  the  capacitor 
equals  the  reactive  voltage  across 
the  inductor,  the  line  voltage  must 
only  be  sufficient  to  supply  the 
losses.  The  losses  are  thus  Vo///,. 
If  bistability  is  to  be  possible,  the 
line  voltage  must,  therefore,  be 
greater  than  the  dropout  voltage 
V„  (Fig.  2C)  and  less  than  the  criti¬ 
cal  maximum  voltage  V,  (Fig.  2B). 

There  are  several  ways  whereby 
reliable  controlled  switching  of  cur¬ 
rent  states  may  be  achieved.  In¬ 
creasing  or  decreasing  the  line 
voltage  can  cause  switching  be¬ 
tween  the  high  and  the  low  current 
state.  Also,  varying  capacitance  or 
inductance  or  frequency  can  cause 
switching  of  current  states.  In  the 
typewriter,  the  inductor  character¬ 
istics  (Fig.  3A)  are  varied  by  ap¬ 
plying  a  d-c  saturating  current  to 
an  alternate  winding. 

Initially,  the  system  is  in  the  low 
current  state  as  shown  by  point  1 
in  Fig.  3B.  A  d-c  saturating  pulse 
will  result  in  an  increase  in  current 
as  shown  by  point  2.  Upon  removal 
of  this  d-c  pul.se,  the  current  will 
tend  to  fall  to  point  3.  This  point, 
however,  is  unstable  because  it  is 
located  on  the  negative  reactance 
portion  of  the  current-voltage  char¬ 
acteristic.  In  a  series  system  of 
this  type,  the  current  will,  there¬ 
fore,  tend  to  run  away  until  the 
stable  high  current  state,  denoted 
by  point  4,  is  reached. 

Actual  d-c  pulse  width  and  mag¬ 
nitude  required  to  accomplish 
switching  depends  upon  the  core 
characteristics  and  number  of  sec¬ 
ondary  turns.  In  general,  however, 
as  the  pulse  width  is  reduced,  the 
pulse  height  must  be  increased.  If 
switching  is  to  be  reliable,  the  pulse 
width  should  at  least  equal  the  ex¬ 


citation  period.  If  the  switch  pulses 
are  synchronized  with  the  excita¬ 
tion  voltage  it  may  be  possible  to  re¬ 
duce  the  pulse  width  and  height. 

A  block  diagram  of  the  type¬ 
writer  system  is  shown  in  Fig.  4. 
When  the  desired  keyboard  key  or 
switch  is  depressed  a  pulse  is 
applied  to  the  character-forming  re¬ 
sistor  matrix.  This  matrix  deter¬ 
mines  which  combination  of  indi¬ 
cator  segments  is  to  be  energized 
when  a  given  key  is  depressed. 

The  output  of  the  character¬ 
forming  matrix  provides  the  input 
signals  for  the  pulse  amplifiers 
which  trigger  the  ferroresonant  bi¬ 
stable  switches.  The.se  switches 
then  apply  the  required  voltage  to 
the  electroluminescent  segments. 
After  information  has  been  entered 
on  one  panel,  a  stepping  relay  ad¬ 
vances  the  pulsing  circuits  to  the 
ferroresonant  switches  associated 
with  the  following  panel  as  shown 
in  Fig.  5. 

A  ferroresonant  trigger  circuit 
is  shown  in  Fig.  6.  The  transistor 
is  normally  cut  off.  A  pulse  from 


FIG.  6— Triggor  circuit  rucuivui  pulsut  from 
charactur-forming  matrix 


the  matrix  into  the  base  saturates 
the  transistor  and  the  capacitor 
discharge  is  sufficient  to  trigger  the 
system  into  the  ferroresonant  state. 
The  inductor  in  series  with  the  ca¬ 
pacitor  and  alternate  trigger  wind¬ 
ing  server  a  two-fold  purpose.  First, 
it  limits  the  a-c  voltage  appearing 
on  the  collector  due  to  transformer 
action.  Secondly,  the  inductor  ap¬ 
pears  as  a  high  impedance  load  on 
the  alternate  trigger  winding.  The 
loading  effect  that  the  trigger  cir¬ 
cuit  has  on  the  primary  winding 
can  thus  be  neglected. 

If  it  is  desired  to  erase  informa¬ 
tion  from  the  alphanumeric  indi¬ 
cators,  the  ferroresonant  circuit 
must  be  switched  to  the  low  cur¬ 
rent  state.  To  selectively  erase  a 
single  panel  on  the  typewriter,  the 
current  is  forced  into  the  low  cur¬ 
rent  state  by  switching  a  large  re¬ 
sistor  in  .series  with  the  associated 
400-cycle  excitation  source.  To 
erase  any  and  all  information  on 
the  typewriter,  the  400-cycle  oscil¬ 
lator,  which  drives  several  buffers 
and  push-pull  power  output  .stages, 
is  momentarily  shorted  by  an  over¬ 
all  erase  pushbutton. 

The  author  thanks  J.  Earl 
Painter,  Jacques  Pessin  and  Ra.v 
Smith  for  help  in  design  and  con¬ 
struction  and  acknowledges  the 
work  of  Dr.  E.  A.  Sack  who  first 
suggested  the  electroluminescent 
typewriter  and  circuits. 
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FIG.  2— Simplified  diagram  of  the  testing  FIG.  3— Functional  diagram  of  arrangement  employed  for  meosuring  superconductor 

method  used  critical  current 


Measuring  Critical  Current 
In  Cryogenic  Circuits 


Measurement  of  critical  current  in  superconducting  contacts  requires  test  equip¬ 
ment  with  fast  response  because  of  the  short  periods  such  currents  can  be 
maintained.  Here  is  a  workable  system  using  oscilloscope  display 
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FIG.  1— Basic  structure  of  the  supercon¬ 
ducting  device  tested 
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A  MAJOR  DIFFICULTY  in  measur¬ 
ing  the  critical  current  in  su¬ 
perconductors  is  that  this  current 
cannot  be  maintained  for  a  pro¬ 
longed  time.  The  critical-current 
density  is  of  the  order  of  a  million 
amp/cm*.  When  the  material  be¬ 
comes  normal,  that  is  resistive, 
Joulean  heating  occurs  and  the  de¬ 
vice  can  be  damaged ;  therefore  the 
current  must  be  measured  for  a 
very  short  time.  The  critical  cur¬ 
rent  was  maintained  for  less  than 
100  ftsec  during  the  tests  to  be  out¬ 
lined.  A  test  set,  described  here, 
was  built  to  display  how  critical 
current  through  the  contact  is 
modulated  by  a  current  external  to 
the  contact. 


The  superconducting  device  for 
which  this  test  system  was  designed 
is  shown  in  Fig.  1.  It  consists  of  two 
crossed  superconducting  wires  in 
contact.  The  contact  forms  a  minute 
region  where  superconductivity 
can  be  quenched  by  a  small  cur¬ 
rent,  /„,  through  the  contact.  The 
quenching  current  I„  is  controlled 
by  a  current  /,  flowing  along  one  of 
the  wires.  Such  a  miniature  device 
needs  little  power  for  operation  and 
exhibits  fast  response.  It  can  be 
used  as  switch,  modulator  or  ampli¬ 
fier. 

Principles  of  Operation 

Figure  2  shows  the  general  prin¬ 
ciple  of  the  test  set.  Stage  A  gener¬ 
ates  a  sawtooth  pulse  of  current  i. 
which  flows  through  the  contact. 
When  the  critical  current  /„  is 
reached,  the  contact  becomes  resis¬ 
tive  and  a  voltage  develops  across 
the  contact ;  this  event  is  sensed  by 
stage  B  which  then  turns  off  the 


Photograph  of  automatic  tracing  of  f« 
vorsut  fi.  Tho  choractorittic  curvo  is  tho 
•nvolopo  portion  of  tho  figure 


sawtooth  generated  by  A.  For  con¬ 
venience,  extra  connections  1  and  2 
are  made  to  the  device  to  measure 
voltage  across  the  contact.  While 
circuit  A  generates  a  number  of 
pulses,  circuit  C  gradually  increases 
current  /,  along  one  of  the  wires. 
When  /,  reaches  a  preset  max¬ 
imum  value,  /,  returns  to  zero  and 
another  slow  sweep  of  /,  starts.  Cur¬ 
rents  /,  and  I'c  are  displayed  as  the 
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FIG.  4— Schamotic  diagram  of  tatt  sat.  Tha  2N301  amittar  followar  con  supply  currant  of  i  amparas  to  tho  contact 


abscissa  and  ordinate  on  an  oscillo¬ 
scope.  Because  the  extremity  t,  = 
is  the  value  of  interest,  the  charac¬ 
teristic  being  sought  is  the  envelope 
of  the  oscilloscope  pattern. 

Circuit 

A  block  diagram  of  the  testing 
system  is  shown  in  Fig.  3.  Arrows 
at  the  beginning  of  every  waveform 
mark  a  reference  time.  A  free-run¬ 
ning  multivibrator  produces  a  series 
of  square  waves  (A)  at  a  rate  of 
about  1  kc.  An  integrating  circuit 
converts  the  square  wave  into  a  tri¬ 
angular  pulse  (B)  which  is  fed 
through  a  gating  circuit  to  an  emit¬ 
ter-follower  stage.  The  voltage 
developed  across  the  contact  when 
the  latter  switches  out  of  supercon¬ 
ductivity  forms  an  impulse,  (C), 
which  is  strengthened  by  a  high- 
gain  amplifier  and  used  to  trigger  a 
flip-flop  stage  into  state  (D),  which 
turns  off  the  gate.  Thereby,  current 
(£■)  through  the  contact  is  cut  off 
when  it  attains  critical  value 
The  gate  is  reopened  for  the  next 
sawtooth  by  a  reset  pulse  (F) 
generated  by  the  multivibrator 


and  applied  through  the  flip-flop. 

The  testing  circuit  is  shown  in 
Fig,  4.  Transistors  were  used 
throughout  the  test  set.  The  emitter 
follower  is  capable  of  supplying  a 
maximum  current  of  2  amp.  For 
smaller  ranges  of  current  t„  1-ohm 
resistor  R,  is  connected  between 
emitter  of  Q,  and  ground  and  is 
shunted  by  larger  resistor  R  (not 
shown)  in  series  with  the  device. 


WEATHER  ADVISORY 

Cryogenicolly  noting — be  it  January 
or  July — readers  are  advised  to  don 
frost-proof  garb  to  study  this  authorita¬ 
tive  repart  of  testing  performance  of 
superconducting  contacts  at  4.2  K,  near 
absolute  zero.  At  low-thermometry  elec¬ 
tronics,  this  is  a  degree  point  where, 
mathematically,  resistance  in  supercon¬ 
ducting  contacts  is  zero;  that  is,  theo¬ 
retically  an  electric  current  in  a  closed 
superconducting  circuit  should  continue, 
undiminished,  forever. 

Fast-performing  superconductor  con- 
tacfs  exhibit  possibilities  in  work  by  en¬ 
gineers  designing  advanced  cryogenic 
switching,  modulating  and  amplifying 
circuits 


In  this  way  the  current  through  the 
contact  is  1/R  times  the  current 
measured  by  the  oscilloscope. 

Auxiliary  Stages 

Amplifier  and  buffer  stages  were 
needed  between  functional  blocks  to 
match  impedances,  change  signal 
polarity  or  raise  signal  level.  The 
slow  scan  of  /,  was  obtained  by  a 
motor-driven  360-degree  potenti¬ 
ometer  in  series  with  a  battery  and 
the  superconducting  wire.  A  series 
resistor  sets  the  maximum  excur¬ 
sion  of  current  /,.  This  current 
should  be  maintained  below  critical 
current  to  avoid  burning  out  wires 
when  they  become  nonsupercon¬ 
ducting. 

The  photograph  shows  an  oscillo¬ 
gram  for  a  crossed-wire  device. 
Characteristic  /„  versus  /,  is  the 
envelope  of  the  bright  area.  The  /, 
=  0  value  is  obtained  when  the  ro¬ 
tating  potentiometer  passes  an 
open-circuit  point.  From  there,  /, 
jumps  to  a  value  determined  by  the 
maximum  resistance  of  the  potenti¬ 
ometer  and  other  resistors  in  the 
circuit. 


ELECTRONICS  •  JANUARY  22,  1960 


53 


Radio  Beacon  Helps 
Locate  Aircraft  Crashes 


This  radio  beacon,  designed  to  withstand  high  g^s  and  extreme  environ* 
ments,  flies  free  of  a  crashing  aircraft  and  then  automatically  transmits 
a  distress  signal 
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like  a  short  section  of  an  aircraft 
wing  inside  which,  potted  in  plastic 
foam,  is  a  specially  designed  bat¬ 
tery-operated  radio  beacon.  Two 
units  have  been  developed:  a  large 
beacon  and  an  enclosure,  called  the 
tumbling  aerofoil,  with  the  total 
weight  of  11.4  lb,  for  large  aircraft 
(to  the  left  in  Fig.  1) ;  and  a  small 
unit  with  the  total  weight  of  5.7  lb, 
for  small  aircraft,  shown  to  the 
right. 

Operation 

The  indicator  is  placed  on  the 
tail  of  the  aircraft  and  is  held  by  a 
slim  metal  ribbon  passing  through 
a  spring-loaded  knife  (see  Fig.  2). 
The  knife  is  operated  by  a  change 
in  tension  of  the  tightly  stretched 
trigger  wires  connected  to  the  ex¬ 
tremities  of  the  aircraft  structure. 


Any  abnormal  structural  change  in 
the  aircraft  as  a  result  of  a  crash 
or  other  emergency  is  transmitted 
through  the  wires  and  releases  the 
aerofoil,  switching  on  the  beacon, 
which  is  then  quickly  rotated  into 
the  airstream  and  rapidly  pulled 
away  by  the  aerodynamic  lift  and 
drag  forces.  These  cause  it  to 
curve  away  on  an  arc  of  about  100- 
foot  radius  and  slow  down  by  half 
every  35  feet  until  it  reaches  its 
terminal  velocity  of  20  to  25  mph  at 
sea  level.  Its  safe  landing  speed  is 
about  40  mph.  The  unit  will  also 
float  about  85  percent  out  of  water 
and  will  act  as  a  snowshoe  because 
of  its  small  wing  loading. 

To  operate  as  outlined,  the  in¬ 
dicator  must  have  all  parts  includ¬ 
ing  the  transmitting  antenna  placed 
inside  the  aerofoil,  and  the  ratio  of 
weight  to  aerofoil  area  must  be 
small.  A  fractional  wavelength  ca¬ 
pacitor  antenna  could  be  designed 
to  fulfill  the  first  requirement.  A 
beacon  system  with  great  battery 
economj'  has  also  been  obtained  us¬ 
ing  a  pul.sed-carrier,  pulse-filament 
transmitter  in  connection  with  the 
Sarah  search  receiver  which  is 
available  commercially".  This  has 
been  chosen  in  preference  to  a  c-w 
signal  where  crystal  control  and 
several  frequency  multiplier  stages 
would  have  to  be  provided  in  the 
beacon  so  that  the  communication 
receivers  available  on  aircraft  could 
be  employed  during  a  search. 

Antenna  Characteristics 

Choice  of  carrier  frequency  was 
influenced  by  the  antenna  size. 


Designing  a  radio  beacon 
which  will  survive  an  aircraft 
crash  and  then  radiate  a  useful  dis¬ 
tress  signal  poses  several  problems 
not  encountered  in  conventional 
equipment.  Such  a  beacon  must  be 
safely  separated  from  the  crashing 
aircraft  as  early  as  possible — no 
present  equipment  can  withstand 
the  tremendous  forces  and  tempera¬ 
tures  encountered  in  a  direct  crash. 
The  beacon  must  somehow  be 
transferred  to  a  safe  and  opera¬ 
tional  position  not  too  far  from  the 
wreck;  it  then  should  transmit  a 
useful  signal  for  about  100  hours 
and  over  a  wide  range  of  tempera¬ 
tures,  even  if  it  lands  in  swamp,  in 
water  or  in  vegetated  country. 

The  Crash  Position  Indicator,*-  ’ 
is  a  promising  solution.  It  consists 
of  an  enclosure  shaped  somewhat 


FIG.  I— Radio  boacont  rtody  for  installation  in  tumbling  aorofoilv  Beacon  on  left  is 
14  inches  in  diameter^  its  aerofoil  measures  2  ft  X  2  ft  X  S  inches.  Right  beacon  is 
10  inches  in  diameter;  its  aerefoil,  20  inches  .X  20  inches  X  4J  inches 
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FIG.  3— Croih  position  indicotor  is  hold 
on  aircraft  tail  by  a  slim  motal  ribbon 
passing  through  a  spring-loadod  knife. 
Extreme  tension  in  trigger  wire  operates 
knife 


FIG.  3— Complete  circuit  of  the  radio  bea¬ 
con  for  the  crash  position  indicator 

which  was  re.stricted  by  the  dimen¬ 
sions  of  the  aerofoil.  The  frequency 
of  243  me,  used  in  distress  signal¬ 
ing,  was  considered  the  best  com¬ 
promise,  as  at  this  frequency  a 
relatively  efficient  low-Q  capacitor 
antenna*  could  be  realized  and  com¬ 
patibility  with  the  Sarah  receiver 
was  possible.  The  antenna  consists 
of  two  aluminum  or  copper  disks 
which  form  the  capacitor  plates.  In 
the  large  unit  the  disk  diameter  is 
14  inches  and  di.sk  .spacing  U 
inches.  In  the  small  unit  the  cor¬ 
responding  values  are  10  and  11. 
The  capacitor  dielectric  is  plastic 
foam  with  a  small  dissipation  fac¬ 
tor.  The  equivalent  circuit  of  the 
antenna  is  shown  in  Fig.  3.  The 
elements  in  the  dashed  rectangle 
represent  a  series  resonant  circuit 
consisting  of  the  capacitor  antenna, 
an  inductive  lead  and  the  radiation 
resistance.  The  adjustable  capaci¬ 
tors  C,  and  C,  are  used  to  obtain  an 
optimum  matching  condition  at  the 
operating  frequency.  Measurements 
of  the  large  antenna  at  243  me  in¬ 
dictate  a  value  of  Q  =  50  and  an 
efficiency  of  80  percent.  The  Q  of 
the  small  antenna  is  estimated  to 
be  120  and  the  efficiency  is  60  per¬ 
cent.  The  measured  radiation  pat¬ 
tern,  when  the  antenna  is  placed  on 
the  ground,  is  shown  in  Fig.  4; 
grazing  angle  depends  on  the  con¬ 
ductivity  of  terrain. 

Transmitter 

Figure  3  shows  the  circuit  of  the 
beacon  transmitter.  Conversion  of 


the  available  d-c  power  into  r-f 
pow’er  could  be  efficiently  carried 
out  employing  pulse  plate  modula¬ 
tion  of  the  transmitter  tube.  An 
unusually  high  peak  power  output 
has  been  obtained  with  the  fila¬ 
mentary  oxide-coated  cathode,  CK 
5971  vhf  triode  by  using  short  pulse 
width  and  a  relatively  long  pulse 
interval'  *  and  by  exceeding  the 
maximum  anode  voltage  consider¬ 
ably.  This  tube,  in  a  push-pull  oscil¬ 
lator,  consumes  89  ma  at  1.3  v  for 
the  filament,  has  a  peak  anode  cur¬ 
rent  of  16  ma,  and  delivers  2-3 
watts  peak  r-f  pow’er  for  a  9-micro¬ 
second  pulse  of  300-400  v  applied  to 
the  plate.  This  is  about  10  times  the 
power  available  at  the  rated  value 
of  90  V  d-c.  The  parallel  line 
resonator,  shown  in  Fig.  3,  offers 
satisfactory  mechanical  and  elec¬ 
trical  stability.  The  antenna  has 
been  coupled  with  a  small  coupling 
loop  placed  over  the  shorted  end  of 
the  parallel  line. 

Modulation  Waveform 

Plate  pulse  modulation,  in  addi¬ 
tion  to  the  above-mentioned  prop¬ 
erty,  requires  no  separate  plate 
supply,  as  the  high  voltage  pulses 
which  are  generated  in  a  transistor¬ 
ized  blocking  oscillator  (Fig.  3)  are 
applied  directly  through  a  step-up 
transformer  to  the  plates  of  the 
transmitter  oscillator  tubes.  A  low 
voltage  supply  can  then  be  u.sed  to 
operate  the  blocking  oscillator.  The 
modulation  waveform  consists  of 
groups  of  pulses  with  a  repetition 


frequency  of  about  65  groups  per 
second.  Four  pulses  in  a  group, 
9  microseconds  wide  and  spaced 
by  about  75  microseconds,  were 
chosen.  The  first  pulse  of  each 
group  triggers  the  sweep  of  the 
Sarah  receiver,  thus  permitting  the 
remaining  three  pulses  to  be  dis¬ 
played  on  the  screen  of  this  re¬ 
ceiver.  As  a  result  of  synchroniza¬ 
tion  of  the  time  base,  these  pulses 
appear  stationary,  improving  the 
rejection  against  the  unstationary 
noise  and  interference  signals.  The 
pulse  width  was  determined  by  the 
properties  of  the  receiver,  and  the 
number  of  pulses  in  a  group  was 
chosen  from  considerations  of  re¬ 
liability  of  reception  and  effective¬ 
ness  of  display.  The  group  repeti¬ 
tion  frequency,  preferably  high, 
was  limited  to  65  groups  a  second, 
as  the  highest  values  permitted  by 
the  capacity  of  the  batteries. 

The  process  of  pulse  group  for¬ 
mation  in  the  blocking  oscillator  is, 
in  its  simplest  representation, 
similar  to  the  squegging  (genera¬ 
tion  of  several  frequencies  simul¬ 
taneously)  opieration  of  an  r-f  oscil¬ 
lator.  At  the  end  of  the  fourth  pulse 
the  capacitor  C,  (see  Fig.  3)  has 
charged  to  a  voltage  value  which 
exceeds  the  potential  of  the  emitter, 
and  the  transistor  cuts  off.  During 
the  OFF  period,  the  charge  accumu¬ 
lated  in  C,  leaks  away  through  if- 
until  the  potential  of  the  base  de¬ 
creases  below  that  of  the  emitter 
and  the  operation  is  restored  again. 
The  number  of  pulses  in  a  group  Is 
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FIG.  4— Radiation  pattarn  of  tho  parallol 
plat*  capacitor  antonno  when  the  beacon 
it  on  the  ground 


SWITCHING  FREOUCNCY  (CPS) 

FIG.  5— Peak  power  output  at  a  function 
of  the  filament  twitching  frequency 
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Experimental  Results 

The  radio  beacon  potted  in  the 
tumbling  aerofoil  has  undergone 
several  tests  simulating  the  condi¬ 
tions  of  an  actual  aircraft  crash 
and  subsequent  search.  Aircraft 
crashes  were  simulated  by  a  rocket 
sled  speeding  into  a  cliff  at  a  known 
velocity.  The  unit,  suitably  mounted 
on  the  sled,  was  designed  to  be  re¬ 
leased  when  the  nose  of  the  rocket 
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Efficient  Photoflash 
Power  Converter 


Single-transistor  circuit  has  high  efficiency  and  uses  Zener  diode  to  stabilize 
output  voltage.  Auxiliary  transformer  promises  waveform  improvements 


By  RICHARD  J.  SHERIN,  Swampscott,  Mass.* 


I.MPORTANT  PHOTOFLASH  Converter 
characteristics  are:  high  effi¬ 
ciency  of  energy  conversion,  rapid 
recycle,  low  standby  current  and 
regulated  output  voltage.  The  en¬ 
ergy  conversion  efficiency  in  the 
converter  to  be  described  could  ex¬ 
ceed  the  50-percent  value  which  is 
the  approximate  theoretical  upper 
limit  on  most  conventional*'  *  cir¬ 
cuits  in  this  application.  Converter 
action  is  halted  when  the  desired 
output  voltage  is  reached.  The  cir¬ 
cuit  then  periodically  replaces  the 
charge  lost  by  capacitor  leakage. 

Capacitor  Charging 

An  elementary  circuit  is  shown 
in  Fig.  1.  Basically  the  converter 
is  a  flyback  (or  ringing  choke)  os¬ 
cillator  which  is  freerunning  when 
the  voltage  on  the  regulator  ca¬ 
pacitor  Cj  is  less  than  the  Zener 
voltage  for  the  reference  diode  D,. 

In  operation  the  core  is  first 
charged  through  the  conducting 
transistor  Q  and  then,  during  a  fly¬ 
back  interval  in  which  Q  is  non- 
conductive,  the  core  discharges  its 
Lr/2  energy  through  the  diode  D, 
into  the  storage  capacitor  C,.  The 
output  winding  Nt  is  so  poled  that 
D,  blocks  during  the  core  charging 
intervals  and  conducts  during  the 
flyback  intervals.  The  storage  ca¬ 
pacitor  is  brought  up  to  full  voltage 
by  many  such  consecutive  on-off 
cycles  of  Q. 

It  will  be  seen  later  that  the 
low  voltage  Zener  diode  D,  is  needed 
in  the  operation  of  the  regulator. 

•This  work  was  done  while  the  author  wa« 
with  the  Boeing  Airplane  Company 


FIG.  1 —Elementary  conveter  circuit  tkowt 
operating  principle 


The  starting  capacitor  C,  provides 
a  path  for  the  transistor  base  cur¬ 
rent  at  the  start  of  each  core  charg¬ 
ing  interval  before  the  regenerative 
action  has  made  the  hold  voltage 
induced  in  N,  sufficiently  large  to 
make  D,  conductive  in  the  reverse 
direction. 

Voltage  Regulation 

During  each  flyback  interval, 
regulator  capacitor  C,  is  charged 
through  D,  and  Dj  to  a  voltage  ap¬ 
proximately  proportional  to  the 
voltage  reached  by  the  storage  ca¬ 
pacitor  Cf  When  full  output  is 
reached,  the  voltage  on  C,  exceeds 
the  Zener  voltage  for  D,  and  biases 
the  transistor  base  sufficiently  posi¬ 
tive  with  respect  to  the  emitter  to 
abruptly  halt  the  oscillation.  The 
low  voltage  Zener  diode  D,  prevents 
C,  from  discharging  through  N„ 
while  still  permitting  the  flow  of 
base  current  during  those  intervals 
when  Q  is  conductive.  C,  slowly 
discharges  through  resistor  R. 

When  the  off-bias  on  Q  is  suffi¬ 
ciently  reduced,  the  on-off  cycling 
of  Q  resumes  and  continues  for  sev¬ 


eral  cycles  until  the  storage  ca¬ 
pacitor  has  been  restored  to  full 
voltage.  The  transistor  is  then  cut 
off  as  before. 

Improvements  on  Basic  Circuit 

Experiments  have  shown  that  the 
Zener  diode  D,  of  Fig,  1  could  be 
replaced  to  advantage  with  parallel 
diodes  as  shown  in  Fig.  2.  In  the 


FIG.  2— Diodas  raplac*  Z*n«r  Di  in  im- 
pravofi  variion  of  pliato4ia«li  circuit 


elementary  circuits  the  base  cur¬ 
rent  waveform  is  not  optimum. 
Further  experiments  indicate  that 
a  current  balancing  transformer 
may  be  used  to  make  the  transistor 
base  current  increase  with  the  col¬ 
lector  current  during  the  core 
charging  cycle.  This  improvement 
will  lead  to  a  significant  reduction 
in  power  wasted  in  overdriving  Q 
at  the  beginning  of  core  charging 
intervals. 
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Choosing  Transistors  for 
Monostable  Multivibrators 


By  JOSEPH  R.  KOTLARSKI,  HuKhes  Aircraft  Co.,  Culver  City,  California 


function  of  RtCt.  Explicitly,  the 
wave  form  at  the  base  of  Q„  upon 
the  receipt  of  the  initial  trigger, 
can  be  expressed  as 

ho{t)  =  (I  r  "I”  i c fit  ~  I  f! 

[1  -  expi  -  1/Ri<'t)\  (•'>) 

Delay  of  the  circuit  is  uniquely 
defined  because  the  base  of  Q, 
has  regained  its  pre-trigger  po¬ 
tential  by  rising  R,.I,  volts.  At 
this  point  Q,  fires  and  the  circuit 
returns  to  its  stable  state.  There¬ 
fore,  when 

IcRl  =  (I’r  -\-IcRl  —  T«] 

[1  -  ftrp(- r./ffrCr)]  (oA) 

Eq.  (5A)  must  satisfy  the  rela¬ 
tion 

To  «=  «rCr  In 

W  +  IcRl/{Vt  -  Vk)\  (6) 
But  using  (lA)  and  (4A),  (6) 
becomes 

To  =  7  limiu  Rl('t  In 

[1  -I-  1  7|  (KA) 

After  returning  from  its 
quasi-stable  .state,  the  circuit  re¬ 
quires  a  finite  time  before  it  re¬ 
turns  to  its  initial  stable  state. 
To  assure  predictable  operation, 
the  voltage  at  the  collector  of  Q, 
must  return  to  at  least  95  per¬ 
cent  of  its  initial  value  before 
the  next  trigger.  The  95  percent 


A  SIMPLE  DEVICE  frequently 
used  as  a  variable  delay 
generator  is  the  transistorized 
version  of  the  monostable  multi¬ 
vibrator  (Fig.  1).  When  trig¬ 
gered,  its  output  consists  of  a 
gate  of  either  polarity.  The  nat¬ 
ural  period  of  this  gate,  deter¬ 
mined  by  an  R-C  timing  circuit, 
can  be  considerably  shortened  by 
a  logical  trigger. 

Often  the  ratio  of  the  natural 
period  to  recovery  time,  T/t, 
designated  tr,  can  be  rather  large 
(>  10),  In  such  cases,  partic¬ 
ular  care  should  be  exercised  in 
choosing  the  semiconductor  unit. 

This  paper,  which  presents 
limitations  encountered  in  de¬ 
sign  of  such  circuits,  shows  that 
the  major  limiting  factor  is  the 
d-c  gain,  of  the  transistor; 
it  shows  further  that  the  min¬ 
imum  gain  necessary  for  pre¬ 
dictable  operation  is  a  function 


STMT 


FIG.  1 — A  monottabU  multivibrator  such 
at  tbit  it  frequently  uted  at  a  variable 
delay  generator 


Since  there  is  a  considerable 
variation  in  individual  transistor 
/3  from  a  given  family  of  units, 
the  design  must  accommodate 
the  lowest  gain  unit.  Thus,  for 
all  units  of  a  family  to  be  in 
saturation  in  the  Q,  position,  a 
ba.se  current  of  mu.st  flow: 


/  Bmnx  —  •  C‘  Omia  “ 

(Vt  -  Vg);Rr  (2) 
or  substituting  (1)  into  (2) 

(Vcc  -  Vg)/fir.i„Ri.  (3) 
Combining  (3)  and  (2),  and 
solving  for  Rt 

Rt  =  [(I'r  —  I’k)  (I’rr  —  l’*r)l 

t^miaRt  (1) 

l-'Ct  (I'r  —  rK)/(lVf  —  Tk)  =  y 
Then  Eq.  (4)  reduces  to 

Rt  ~  y  ftnin  Rl  (-IA) 

Since  the  delay  of  the  circuit 
(used  interchangeably  with  nat¬ 
ural  period  of  the  blanking  gate) 
is  a  function  of  RtCt,  and  since 
Eq.  (4)  shows  that  Rt  is  propor¬ 
tional  to  Fr,  a  smaller  Cr  can  be 
used  if  Rt  is  returned  to  a  high 
potential.  This  device  may  be  em¬ 
ployed  when  large  delays  are 
used  and  the  physical  size  of  the 
capacitor  is  limited. 

As  stated  above,  the  delay  is  a 


Bninx 


General  Circuit 

Figure  1  shows  the  general 
circuit.  Two  basic  assumptions 
are  made:  voltage  drop  across 
the  saturated  transistor  is  zero; 
equal  currents  are  switched  from 
Qi  to  Q,  during  its  quasistable 
state.  Resistors  R,  and  R,  are 
chosen  so  that  two  states  of  the 
circuit  are  satisfied:  Q,  cut  off 
during  stable  state,  Q,  saturated; 
and  Q,  saturated  during  the 
quasi-stable  state,  Q,  cut  off. 

In  the  stable  state,  the  current 
through  Q,  is  determined  by  the 
external  resistors  Rl  and  Rt. 


FIG.  2— In  this  circuit,  charging  notworli 
raturn  it  idantical  ta  lh«  collaclor  supply 
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Widen  the  scope 
of  component  design 

...with  ALUHDUM* 
high-purity  fused  plumina  grain 


Here  is  a  super-refined,  highly  versa¬ 
tile  ceramic  grain  that  gives  electronic 
component  designers  real  creative  lati¬ 
tude.  With  its  superior  electrical  and 
mechanical  properties  to  work  with, 
even  the  most  advanced  design  con¬ 
cepts  can  be  translated  into  practical 
products  efficiently  and  economically. 

Electrochemically  refined  to  extreme 
purity,  the  outstanding  performance  of 
this  Norton  alundum  Grain  in  500 
and  900  mesh  size,  has  long  made  it  a 
favorite  for  coating  the  heaters  of  radio 
and  television  tubes.  It’s  readily  avail¬ 
able  for  use  throughout  the  electronics 
industry  —  not  only  in  the  above  mesh 
sizes  but  also  in  a  large  range  of  coarser 
sizes  —  for  virtually  limitless  applica¬ 
tions. 

For  example,  alundum  grain  com¬ 
bined  with  epoxy  resins  or  silicone 
compounds  makes  possible  superior 
potting,  encapsulating,  and  sealing 
agents.  Again,  used  as  a  basic  ingredi¬ 
ent  in  ceramic  type  mixes  or  in  insulat¬ 
ing  powders,  it  readily  lends  itself  to 
casting,  molding  or  extruding  of 
sleeves,  shells,  tubes,  collars,  etc.  And 
in  every  case,  it  makes  design  easier 
. . .  processing  more  profitable. 

Check  the  exceptional  characteris¬ 
tics  of  ALUNDUM  Fused  Alumina  Grain 
in  the  table  below.  Then  get  in  touch 
with  a  Norton  Engineer  for  specific 
details  on  your  precise  requirements. 
He’ll  be  glad  to  describe  the  applica¬ 
tion  of  this  and  other  types  of  Norton 
Refractory  Grain  to  electronic  com¬ 
ponent  design.  Write  to  Norton 
Company,  Refractories  Division,  880 
New  Bond  St.,  Worcester  6,  Mass. 


ALUNDUM  Fused  Alumina  Grain 
Gives  You  these  Superior  Properties 
.  .  .  and  many  more! 

High  Dielectric  Strength 

High  Electrical  Resistance 

High  Heat  Conductivity 

High  Resistance  to  Thermal  Shock 

High  Mechanical  Strength 

High  Dimensional  Stability 

Extreme  Hardness 

Excellent  Abrasion  Resistance 

Available  in  a  wide  range  of  grain  sizes 

*Trtdc-Mark  Rtf.  U.  S.  Pit.  Off.  tnd  Foreign  Countries 


REFRACTORIES 

Engineered . . .  . . .  Prescribed 


Makfng  better  products 
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to  make  your  products  better 
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FIG.  3— Lowar  gain  trontittors  may  ba  utad 
in  this  circuit  if  Vr  it  a  highar  tourca  than 

Vrc 


point,  which  corresponds  to  three 
recovery-path  time  constants, 
was  arbitrarily  chosen  since  an 
infinite  time  is  required  for  the 
collector  of  Q,  to  completely  re¬ 
cover.  The  recovery-path  time 
constant  is  (Rl  +  Rk)Ct  and  a 
duration  equal  to  three  time  con¬ 
stants  is  considered  sufficient  for 
complete  recovery  of  the  collector 
of  Q..  This  recovery  time  is  des¬ 
ignated  as  r  and  during  this  time 
the  collector  of  Q,  will  return  to 
95  percent  of  its  initial  value. 
Thus,  the  recovery  time  is 

r  •‘3  [Rl  +  jt)  Ct  (7) 

and  (T,  which  is  T./t,  is 

<^  =  (7  /Smio  R1./3  (Re  +  Rl)\ 

In  (1  +  1/7)  (8) 

From  Eq.  (8)  the  relationship 
for  minimum  d-c  gain,  is 

readily  obtained : 

=  !3  (1  +  Re  Rl)/ 

7  In  (1  -I-  1/7)1  <T  (9) 

For  cases  where  the  charging 
network  is  identical  to  the  col¬ 
lector  supply  (i.e.,  V,  =  Vrc  and 
y  =  1) 

3min  “  3a  (1  -j-  ftjf  /?t),  ln2  =* 

4.3  (1  +  Re  'Rl^c  {9A) 
If  the  circuit  in  Fig.  2  is  used, 
where  i?i.,  =  =  Ri.  and  Q,  = 

Q,  =  Q,  and  7?,  and  R,  are  de¬ 
termined  as  for  Fig.  1,  and  since 
Rg  =  0,  then  Eq.  (9A)  simpli¬ 
fies  to 

/Sn.io  »  4.3  a  (9B) 

As  a  rule  of  thumb,  Eq.  (9B) 
can  be  used  for  choosing  transis¬ 
tors,  given  <r  and  a  single  supply. 
When  additional  higher  supplies 
are  available,  it  is  advantageous 
to  employ  them  as  returns  for 
the  timing  resistor  Rt.  The  ad¬ 


vantages  are  twofold :  smaller 
sized  capacitors  may  be  used  and, 
more  important  from  the  de¬ 
signer’s  viewpoint,  lower  gain 
units  may  be  used. 

If  {Vr  -  Vg)  ^  5(Vcc  -  Vg) 
or,  equivalently,  1/y  <  0.2,  the 
approximation  ln(l  -t-  1/y)  = 
1/y  may  be  used  with  less  than 
a  10  percent  error.  Then  Eq.  (9) 
becomes 

=3  (I  +  Re/Rl)  a  (10) 

If  a  circuit  similar  to  Fig.  3 
is  used,  w'here  Ru  =  Ru  =  Rt., 
and  Ri  and  jR.,  are  determined  as 
for  Fig.  1,  then,  because  Rg  =  0, 

A„i„=3a  (11) 

Thus,  comparison  of  Eq.  (9B) 
and  (11)  shows  that  lower  gain 
units  may  be  used  by  returning 
Rt  to  a  higher  source.  The 
greater  the  ratio  of  Vr/Vcr  the 
less  error  introduced  by  the  log¬ 
arithmic  approximation. 

Figure  4,  a  normalized  plot  of 
Eq.  (9),  shows  the  necessary 
to  obtain  a  given  o-.  Additional 
information  needed  for  this 
graph  is  determined  by  other 
circuit  considerations,  such  as 
load,  stability,  etc. 

Examples 

Example  A — Given  the  circuit 
of  Fig,  1,  with  the  following 


values:  F,  =  Vrc  =  50;  Rg/Ri. 
=  0.1;  Rtt  =  Rl\  =  4,700  ohms; 
Rt  =  36,000  ohms;  Rg  =  470; 
Ct  =  0.015;  Q,  =  Q,  =  2N3.36; 
and  from  Fig.  4,  )8m„/«r  =  4.8. 
A  <r  of  13  is  desired  (where  T.  = 
3,750  /isec  and  r  =  280  fisec.). 
Thus  a  /Smiii  of  62  is  required. 
The  2N336  can  be  used  since  its 
)3„,.  is  76. 

Example  B — In  systems  with 
more  than  one  supply,  the  same 
circuit  requirements  may  be  met 
by  the  same  circuit  (Fig.  1) 
using  a  lower  gain  transistor. 
Circuit  values  are:  V,r  =  50; 
V,  =  300;  R,.,  =  Ru  =  4,700 
ohms;  /?,  =  2.2  megohms;  Rg  = 
470;  Ct  =  0.01;  Q,  =  Q,  = 
2N338.  Ratio  o-  is  13;  Vr  =  6Vcr. 

In  this  example,  the  numerical 
value  of  y  is  required.  To  obtain 
y,  the  voltage  V*,  across  the  com¬ 
mon  emitter  resistor,  Rg,  is  re¬ 
quired.  Since  Ig  =  Ic  +  /■,  and 
since  usually  Ir  >>  h,  Ig  Ir- 
Thus,  V,  =  IrRg.  Value  of  h,  cal¬ 
culated  from  Eq.  (1),  is  9.7  ma; 
thus,  Vg  =  4.55  V.  Now  y  is 
readily  calculated  since  both  Vcc 
and  V,  are  known. 

For  this  example,  y  =  6.5;  and 
Rg/R,.  =  0.1.  By  interpolation 
on  Fig.  4,  i8„i,/o-  =  3.4,  making 
$«,,»  =  44.  Therefore,  a  2N838 
can  be  used  since  its  /3„i.  is  45. 


FIG.  4 — Tha  minimum  d-<  gain,  Pmin,  naodod  ta  abtoin  a  givan  a,  it  datarminod  fram 
tbit  narmoliiod  plat 
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-the  Standard  Line  that’s  Deep-Drawn 
to  Precision  Standards* 

0,  *The  Most  Complete  Line 

nFfi/afuFRfif  in  the  Industry,  tool 


DESI6NERSI 

For  pracicion  quality 
at  commercial  price*, 
consult  the  new  HUDSON 
catalog.  Call  or  write 
for  this  cost  and  time* 
saving  handbook,  todayl 


HUDSON  STANDARD  CASES  AND  COVERS  offer 
a  quick,  economical  solution  to  your  military  and  commercial 
closure  problems.  Components  of  mu  metal,  nickel-silver, 
aluminum,  brass,  copper,  steel  and  stainless  steel  are  available 
in  any  required  finish. 

HUDSON  STANDARD  TOOLING  saves  you  time  and 
money  on  all  but  the  most  unusual  closure  applications. 
Check  your  requirements  with  HUDSON  engineers,  now! 


Hudson  Tool  &  Die  Co  •  Inc 

18-38  Malvern  St.,  Newark  5,  New  Jersey 
Precision  Meta!  Components  for  Electronics,  Nucleonics,  Avionics  and  General  Industrial  Applications 


Telephone:  MArket  4-1802 
Teletype-.  NK  1066 
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RESEARCH  AND  DEVELOPMENT 


Reducing  Relay  Pull-In  Drop-Qut  Gap 


By  RONALD  L.  IVES  Palo  Alto.  Calif. 

Recent  experiments  indicate  that 
close  differential  operation  of  stock 
relays  is  possible  using  low-voltage 
relays  operated  from  a  high-voltage 
supply,  Zener  diodes  are  used  as 
voltage-dropping  elements  and  per¬ 
mit  substantially  constant  operat¬ 
ing  differential  with  wide  varia¬ 
tions  in  supply  voltage. 

Present  Approaches 

Relays  that  pull  in  dependably  at 
115  V,  drop  out  dependably  at  110 
V  and  have  a  tolerance  of  not  more 
than  one  volt  either  way  are  expen¬ 
sive  and  hard  to  get. 

Commercial  relays  generally  have 
a  pull-in/drop-out  voltage  ratio  of 
about  5/3.  A  nominal  6-volt  relay 
pulls  in  at  about  5.5  v  and  drops  out 
at  about  3.3  v.  Operating  differ¬ 
ential  is  only  about  2.2  v,  but  a 
method  of  using  it  for  higher  volt¬ 
ages  must  be  found. 

Operation  of  low-voltage  relays 
from  a  high  voltage  with  a  non¬ 
linear  voltage-dropping  resistor, 
such  as  a  lamp,  can  produce  inter¬ 
esting  changes  in  operating  differ¬ 
ential,  but  all  are  not  useful.  Im¬ 
provement  of  operating  differential 
is  obtained  with  voltage-regulator 


FIG.  1— CloMr  ilifFarential  oparotion  of  ra- 
loyt  ora  obtoinobla  with  lewar  voltoga 
stock  raloys  and  Zanar  diodat 


tubes,  and  this  improvement  falls 
far  short  of  that  usually  desired 
because  of  the  large  difference  be¬ 
tween  starting  and  operating  poten¬ 
tials  of  the  regulator. 

Zener  Diode  Method 

Experiments  were  conducted  in 
which  low-voltage  relays  were  op¬ 
erated  from  a  high-voltage  supply 
with  Zener  diodes  as  voltage-drop- 
ping  elements.  These  experiments 
show  that  absolute  value  of  oper¬ 
ating  differential  can%e  held  sub¬ 
stantially  constant'  at  any  supply 
voltage.  The  percentage  operating 
differential  declines  as  supply  volt¬ 
age  is  increased,  making  close  dif¬ 
ferential  operation  of  stock  relays 
possible  in  many  instances. 


FIG.  2— Conducting  rosittonco  of  Zonor 
diodos  it  largely  compentotod  by  adding 
rosittor  R. 


Fundamental  circuit  is  shown  in 
Fig.  1.  If  the  Zener  diode  had  infi¬ 
nite  resistance  in  the  nonconducting 
state  and  zero  resistance  when  con¬ 
ducting,  pull-in  supply  voltage  E., 
would  be  relay  pull-in  voltage  F,, 
plus  Zener  voltage  E..  Drop-out  sup¬ 
ply  voltage  E,^  would  be  relay  drop¬ 
out  voltage  Em  plus  Zener  voltage 
£■,.  This  simple  relation  does  not 
prevail,  however,  because  available 
Zener  diodes  have  finite  resistance 
when  conducting.  Resistance  of 
commercial  5-watt  diodes  is  about 
2  ohms/rated  volt  at  20  percent  of 
maximum  current. 

To  compensate  resistance  of  the 
conducting  Zener,  the  circuit  was 
modified  as  in  Fig.  2.  Zener  con¬ 
ducting  resistance  is  designated 
R,  and  relay  resistance  R,.  Relay 
pull-in  supply  voltage  is  about  E,,  = 
E,  —  R.Er,/R,  —  Erp.  Drop-out  sup¬ 
ply  voltage  is  similarly  showm  by 
E  —  E,  —  R.E  ,t/ Rr  —  E  M- 

Operating  voltage  differential  is 
closely  approximated  by  E„  —  Em 
=  [(i?,  -  Rr)/Rr]  (E,p  -  Em). 
Relative  spread  of  relay  operating 
differential  caused  by  adding  resist¬ 
ance  R,  is  (Rr  —  R,)/R.. 

High-Resistance  Relays 

To  make  maximum  use  of  the 
voltage  differential  of  a  relay,  relay 
resistance  must  be  high  relative  to 
ohmic  resistance  of  the  Zener  diode. 
Therefore,  high-resistance,  low- 
current  relays  should  be  used  with 
the  lowest  current  Zener  diodes. 
This  arrangement  results  in  a  con¬ 
siderable  financial  saving. 

Tests  of  several  relays  show  that 


X-rays  Gage  Metal  Thickness 


Tbicknostot  of  foil  of  0.00025  in.  to  plat#  of  1.5  in.  or#  mooturod  by  Dayttrom  pultod 
x-ray.  Poncil  beam  gages  thickness  of  hot  and  cold  rolled  metals  at  up  to  6,000  ft/min 
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200 ma. 
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Changing  Concepts  of  the  Cosmos — 


MOLDED  RESISTORS 

retain  their  values! 


S.  S.  White  Molded  Resistors  retain  their 
original  values  and  never  deteriorate  due 
to  age! 

S.  S.  White  resistors  serve  dependably 
in  hundreds  of  commercial . . .  industrial 
. . .  and  scientific  applications.  They  are 
characterized  by  low  noise  level . . .  prc* 
cision  .  stability  . . .  negative  tempera* 
ture  and  voltage  coefficients.  Non-hydro- 
scopic  base  withstands  temperature  and 
humidity  They  are  compact,  have  ex¬ 
cellent  stability  and  mechanical  strength. 

For  full  details,  write  for  our  Bulletin 
5409.  We’ll  be  glad  to  help  you  apply 
these  high-quality,  “all-weather”  resistors 
to  your  product.  Just  drop  us  a  line. 

FIXED  RESISTANCE  VALUES 

RANGE  FROM  1000  OHMS  TO 
10,000,000  MEGOHMS! 


65X  Molded  Resistor .  I  watt 

SOX  Molded  Resistor . 3  watts 


S.  S.  WHITE  INDUSTRIAL  DIVISION 
TO  Eait  40th  StrMt,  N«w  York  16,  New  York 

Western  Office:  Oepl.  R 
1839  West  Pico  Mvd.,  Los  Angeles  6,  Calif. 


these  formulas  work  quite  well 
under  a  variety  of  conditions.  A  6- 
volt  relay  coil  with  22  ohms  resist¬ 
ance  was  adjusted  for  a  pull-in 
voltage  of  5.5  v  and  a  drop-out  volt¬ 
age  of  3.3  V.  When  operated  around 
115  V,  computed  differential  was 
9.7  V.  Measured  differential  was 
10.3  V.  Tests  with  similar  relays 
gave  comparable  results. 

A  similarly  adjusted  5,500-ohm 
relay  coil  was  tested  in  the  same 
way.  An  increase  in  Zener  diode 
voltage  compensated  the  smaller 
drop  through  i?,.  This  arrangement 
would  not  work  with  10  or  5-watt 
Zeners,  but  performed  satisfac¬ 
torily  when  750-milliwatt  Zeners 
were  used.  Computed  differential 
was  2.3  V,  while  measured  operating 
differential  was  2.7  v.  A  tolerance 
of  about  10  percent  in  pull-in  and 
drop-out  voltages  was  noted. 

Additional  tests  with  very  high 
resistance  relays  indicate  that 
Zener  diodes  do  not  work  very  well 
if  current  through  them  is  much 
less  than  about  1  ma/ rated  watt. 
Operation  seems  intermittent  when 
the  lower  current  limit,  different 
for  each  diode,  is  approached. 
Shunting  the  coil  with  a  resistor 
to  raise  Zener  current  above  critical 
corrects  the  difficulty. 

A  relay  operated  in  the  circuit  in 
Fig.  2  can  be  desensitized  to  line 
surges  by  shunting  the  coil  with  a 
capacitor.  If  r-f  pickup  is  a  prob¬ 
lem,  filters  should  be  placed  on  the 
supply  side  of  the  Zener  diodes. 
Since  Zeners  are  rectifiers,  the 
relay  may  be  biased  by  rectified  r-f. 

A-C  Relays 

Although  the  same  general  prin¬ 
ciples  can  be  used  to  operate  a  close- 
differential  system  from  a-c  using 
dual-base  Zener  diodes  and  a  low- 
voltage  a-c  relay,  behavior  of  the 
system  is  not  too  satisfactory. 
Better  results  are  obtained  if  a 
bridge  rectifier  is  connected  across 
the  supply  line,  and  a  d-c  close-dif¬ 
ferential  system  is  fed  from  it. 


Radiation  Monitor 
For  AEC  Test  Station 

Data  gathering  and  logging  sys¬ 
tem  will  provide  continuous  sur¬ 
veillance  of  nuclear  radiation  levels 
and  weather  conditions  surround- 


The  Sun 

Man,  firing  the  first  hydrogen  bomb, 
tapped  the  basic  source  of  energy 
that  feeds  the  sun  and  stars.  Deep 
in  its  interior,  the  sun,  in  effect,  explodes  many 
billions  of  hydrogen  bombs  every  second.  About 
two  million  tons  of  matter  vanish,  are  trans¬ 
formed  and  appear  again  as  radiation.  Every 
second. 

The  sun  itself  would  explode  in  a  flash,  if 
it  were  not  for  the  heavy  overlying  mass,  which 
cushions  the  explosions  and  turns  what  would 
otherwise  be  a  cosmic  detonation  into  a  smooth, 
quiet  burning. 

The  sun  has  been  reacting  in  this  turbulent 
way  for  several  billion  years.  And  taking  its 
time  too;  about  50  million  years  must  elapse 
before  the  liberated  energy  from  the  explosion 
finally  worms  its  way  to  the  surface.  It  then  re¬ 
veals,  to  impatient  earth  scientists,  important 
facts  about  the  sun. 

The  sun  is  composed  entirely  of  hot  gas — 
most  of  it  stagnant.  But  the  outer  10  per  cent 
rises  and  falls,  boiling  violently,  making  the 
sun  appear  mottled. 

Here  and  there  we  see  sunspots,  irregular 
dark  areas  that  increase  and  decrease  in  num¬ 
ber  in  a  cycle  of  -about  1 1  years.  Astronomers 
once  believed  them  to  be  raging  solar  hurri¬ 
canes.  But  recent  studies  indicate  that  the  spots 
are  islands  of  relative  calm  in  an  otherwise 
stormy  ocean  of  seething  gas.  Regions  frozen 
into  immobility  by  the  intense  magnetic  fields 
pervading  the  spot  area. 

The  surrounding  regions,  which  are  violent¬ 
ly  stormy,  present  quite  a  display :  weird  moun¬ 
tains  of  pink  flame,  called  prominences,  soar 
to  great  heights.  Geysers  and  jets  spurt  upwards 
hundreds  of  thousands  of  miles.  Blinding  erup¬ 
tions  of  hydrogen  gas  form  the  solar  flares. 

All  these  areas — the  quiescent  sunspots  and 
the  cataclysmic  storms — are  enveloped  by  a 
deep  layer  of  still  hotter  gas:  the  solar  corona, 
whose  edges  seem  to  ring  the  sun  with  a  halo 
or  crown.  An  impressive  crown  it  is,  with  a 
temperature  of  about  a  million  degrees  (Centi¬ 
grade)  and  a  breadth  that  embraces  the  earth 
and  extends  far  beyond. 

With  a  trace  of  royal  high-handedness,  the 
corona  often  disturbs  the  earth's  magnetic  field, 
triggers  the  glowing  northern  lights,  or  plays 
havoc  with  radio  communications.  Small  va¬ 
garies  in  the  earth's  physical  environment  over 
which  the  sun  exercises  such  benevolent  control. 

We  must  know  the  sun  better.  We  must 
understand  its  radiation  more  completely,— 
how  much,  of  what  types,  and  how  it  distributes 
itself  when  it  leaves  the  sun — if  space  travel 
is  to  become  a  reality. 

Our  present  ideas  about  the  sun,  based  on 
the  best  available  knowledge,  will  undoubtedly 
change  profoundljr  in  the  years  ahead — as  space 
probes  penetrate  into  the  coronal  envelope  and 
relay  back  to  us  pertinent  information  about 
interplanetary  depths. 

Because  we  believe  that  cosmography — the 
geography  of  the  cosmos — will  play  a  vital 
role  in  the  future,  McDonnell  Aircraft  has  in¬ 
stituted  important  basic  research  in  astronomy, 
solid-state  physics,  chemical  kinetics  and  mathe¬ 
matics. 

These  research  programs  are  oriented 
toward  a  fuller  understanding  of  the  universe: 
That  men — men  of  ail  nations — may  cooperate 
in  the  exploration  of  space,  the  moon,  the  sun, 
and  the  planets.  That,  through  such  adventure, 
men  may  better  understand  themselves  and 
one  another. 

MCDONNELL  ^  . 

ST.  LOUIS  66,  MISSOURI 


W«  IrvII*  insvirlM  Irtm  M|iiiMn  aad  KlMtiih  iRttrttttd  la 
gertlcigsliai  la  carraat  sgoc*  grtgrtaii  at  M<D«mmII  Mitrah. 
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ing  the  Atomic  Energy  Commis¬ 
sion’s  National  Reactor  Testing 
Station,  near  Idaho  Falls,  Idaho. 
The  system  developed  by  Motorola, 
Inc.,  u.ses  radio  transmitted  bursts 
of  audio  tone  corresponding  to  bi¬ 
nary  coded  digital  information. 

The  system  will  enable  either  con¬ 
tinuous,  a  selected  lesser  rate  or 
manual  interrogation  of  up  to  256 
remotely  located  weather  reporting 
or  radiation  monitor  counting  de¬ 
vices.  All  256  channels  will  be  in¬ 
terrogated  and  monitored  in  a 
period  of  two  minutes.  The  in¬ 
formation  will  be  read  out  by  an 
automatic  typewriter. 

Operation 

The  central  station  generates  and 
transmits  a  sequence  of  tone  bursts 
corresponding  to  the  binary  coded 
call  number  assigned  to  a  partic¬ 
ular  remote  station.  When  received, 
the  call  number  starts  a  storage 
cycle  in  which  output  from  the 
radiation  detection  device  is  moni¬ 
tored  and  then  stored  for  30 
seconds. 

A  second  call  number  from  the 
master  station  is  received  which 
causes  transmission  of  the  stored 
data  in  the  binary  code  form  of 
tone  bursts  by  the  particular  re¬ 
mote  station.  To  interrogate  all 
256  channels  in  the  two-minute 
period,  the  storage  call  number  for 
one  channel  is  also  the  report  call 
for  another. 

Geiger-Mueller  counters,  scintil¬ 
lation  detectors  and  weather  re¬ 
porters  provide  a  digital  readout 
that  is  translated  directly  to  binary 
code  for  transmission  at  the  remote 
stations.  Ionization  chambers,  how¬ 
ever,  provide  an  analog  readout  that 
must  be  digitized.  Automatic 
alarms  are  triggered  if  radiation 
exceeds  preset  levels. 

The  system  will  also  allow  manual 
control  of  gas  pump  motors  at  re¬ 
motely  located  air-sampling  sta¬ 
tions.  The  motors  may  be  started, 
initiating  dust  collection,  and  then 
stopped  from  the  master  station  be¬ 
fore  a  field  team  collects  samples 
for  laboratory  evaluation. 

The  system  evolves  about  a  tran¬ 
sistorized  digital  interrogation  sys¬ 
tem  recently  developed  by  Motorola 
and  is  compatible  with  standard 
two-way  radio  communications  sys¬ 
tems. 
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In  most  industries  the  management  man  went  to  business  school  and  doesn’t 
concern  himself  with  design  problems. 

In  most  industries  the  design  engineer  doesn’t  concern  himself  -■  ■  ■■ 

with  management  problems.  ''  ’ 

The  electronics  man  is  different.  -’T 

Look  at  his  badge.  It  reads  Research-Design>Production-Management.  ' 

His  interests  are  in  any  or  all  of  the  four  areas. 

No  matter  where  you  find  the  electronics  man  his  engineering  background 
enables  him  to  influence  the  purchase  of  electronic  components  and  equipment. 
Your  advertising  must  reach  him  if  you  are  to  sell  electronic  goods. 

This  is  the  strength  of  electronics,  the' one  magazine  published  weekly  and  edited 
to  reach  this  engineering  oriented  electronics  man,  wherever  he  is. 

THE  ELECTRONICS  MAN  ^  /Tilt  i 

"BUYS”  WHAT  HE  READS  IN  . . .©l©Ct  TOU  ICS  nUt  ^ 

end  In  the  eleCtroniCS  BUYERS'  OUIDB 
A  McGraw-Hill  Publication  •  330  Weat  42nd  Street  •  New  York  30,  N.V. 


electronics 


I 


r 


i 


COMPONENTS  AND  MATERIALS 


Ih  I 
n  I 


^  1 


!h  ! 


IH 


—  CH2  —  lC_  j—CHg— j— CHg— iC_  j— CH2—  J““CH2— iC_  j— CH2““ 
[clSj  Iciiil  (cIn]  ^enI  [cenI 

11  I  I  I  I  I 

■  '  '  '  I 

IH  j  Ih  I  IH  ;  Ih  I  Ih  I 

~CH2“k  _!-CH2-lc_J-CH2-[c_J-CH2-lc_J-CH^-[c.J-CH2- 

[CEN|  icenI  jcsii]  [ciHi  ?enI 

•  !  !  >  <  ' 

I  '  '  '  I  '  ' 

H  I  |H  I  |h  I  IH  I  IH  I 

I? _ I”^*^2“L^_  J — ^^2 — 1?_  J”^^2 — 

[cen]  Icen]  IcenI  Een]  ?en! 


FIG.  1— Structural  modal  of  ORION,  o  Du  Pont  product  that  balengt  to  th*  ocrylonitrilo 
family  of  plottict.  Th*  ottroctiv*  fore*  holding  th*  atoms  tog*th*r,  and  indkotad  by  o 
straight  lina,  is  collad  o  bond  or  linkoga.  Dottad  linas  show  o  natural  ofRnity  of  cartoin 
atoms  to  group  togathar.  Organic  chamistry  is  full  of  such  complicotad  chains  that 
hov*  similar  chamicol  propartias.  Many  of  thas*  substancas  con  b*  mod*  samiconductiv* 
by  application  of  haat  or  irradiation 


Bos*  motarials  usad  to  spin  synthatic  fibars  and  yarns  such  as  thasa,  or*  now  found  to 
possass  axciting  potantialitias  for  alactronics. 


Report  on  Semiconductive  Plastics 


By  MICHAEL  F.  TOMAINO,  A«sooiate  Editor 

A  NEWS  ITEM  from  the  U.S.S.R. 
that  came  over  our  teletype  lines 
just  before  Christmas  (Electron¬ 
ics  p  11,  Jan  1)  is  stirring  up  a 
great  deal  of  interest  in  both  the 
electronics  and  chemical  industries. 
Tass  reported  the  development  of  a 
transistor*  made  of  polyacryloni¬ 
trile  that  is  as  good  as  those  made 
of  germanium. 

The  acrylonitriles  belong  to  the 
family  of  plastics  that  are  used  to 
make  synthetic  fibers  widely  known 
in  this  country  by  trade  names  such 
as  ACRILAN,  ORLON  and  CRESLAN. 

At  this  writing  Electronics  was 
not  able  to  obtain  direct  confirma¬ 
tion  and  verification  of  this  an¬ 
nouncement  from  the  Soviet  prin¬ 
cipals  mentioned. 

Astonishing  Properties 

What  makes  the  Tass  story  par¬ 
ticularly  noteworthy  is  the  an- 

•  The  original  Ru.xslan  word  may  have 
been  poluprovodnik  which  actually  means 
semiconductor.  This  could  have  been 
translated  into  our  word  transistor.  TT 
the  news  Item  meant  armicoiiductor  and 
not  transistor,  then  electronics  research 
men  here  wouldn’t  have  been  shaken  up 
nearly  as  much.  In  the  U.  S.  researohers 
have  been  doing  a  hit  of  work  on  semi- 
conductive  plastics  (see  references  1,  2, 
3,  4).  And  the  area  of  organic  semicon¬ 
ductor  devices  Is  not  baing  neglected 
either.  (poLi;pRovoDNiKoviY  triod  Is  Rus¬ 
sian  for  transistor,  the  actual  device). 
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nouncement  that  the  synthetic 
“transistor”  was  developed  by  the 
well  known  Soviet  scientist  Nikolai 
Semyonov.  At  Moscow’s  Eighth 
Mendeleyev  Chemical  Congress, 
held  last  spring,  Nobel  Prize  win¬ 
ner  Semyonov  disclosed  that  “aston¬ 
ishing  properties”  of  certain  poly¬ 
mers  had  been  discovered  w’ith  the 
help  of  paramagnetic  resonance  in¬ 
struments,  and  that  polymers  also 
possessed  semiconductor  properties. 
Semyonov  won  the  Nobel  Prize  in 
Chemistry  in  1956.  He  has  been  a 
Professor  at  Moscow  State  Univer¬ 
sity  since  1945,  has  done  w'ork  in 
the  fields  of  chain  reactions,  prob¬ 
lems  of  chemical  kinetics  and  reac¬ 
tivity,  and  ^as  penned  over  200  ar¬ 
ticles  in  the  field  of  chemical 
physics. 

At  the  time  of  the  Chemical  Con¬ 
gress  meeting  in  Moscow,  Victor 
Fedorov,  chairman  of  the  State 
Chemistry  Committee,  said  that 
polymers  have  a  high  priority  in 
future  Soviet  research.  He  also 
pointed  out  that '  this  branch  of 
chemistry  “has  been  placed  on  a 
firm  scientific  basis,”  as  a  result  of 
“such  theoreticians  as  Semyonov.” 

Last  week  Electronics  talked 
with  several  top  U.  S.  materials 


research  men  in  chemistry  and  elec¬ 
tronics  about  this  development. 
Opinions  were  varied,  as  the  Soviet 
story  didn’t  give  them  much  factual 
material  to  go  by.  But  one  thing  is 
sure:  this  claim  bears  watching. 
Plastics  are  continuously  taking 
over  more  room  on  the  materials 
research  bench. 

A  search  of  literature,  made  here, 
fails  to  uncover  reports  of  work  on 
the  actual  construction  of  a  plastic 
semiconductor  device. 

The  organic  compounds  consist 
of  long  chains,  see  Fig.  1,  and  oxy¬ 
gen  can  penetrate  the  internal 
structure  of  these  compounds  quite 
easily.  (Oxygen  can’t  go  very  far 
into  germanium  and  silicon.)  So, 
in  the  case  of  the  polymers,  both 
external  and  internal  problems  have 
to  be  considered.  Also,  the  carriers, 
in  the  polymers,  have  very  low  mo¬ 
bilities,  and  preliminary  experi¬ 
ments  show  that  the  average  life¬ 
time  of  these  carriers  is  not  very 
long. 

Conductivity  of  Plastics 

Work  on  organic  polymer  irradia¬ 
tion  goes  back  about  five  years — 
to  the  experiments  of  Meyer, 
Bouquet  and  Alger  in  this  country, 
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of  Standardized  Sizes.  Our  records  of  more  than 
20  years  prove  that  most  eyelet  work  can  be 
done  with  only  7  United  Standardized  diameters. 
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niy  7  sets  of  tools  tor  all  68  sizes 
All  eyelets  In  each  column  set  by 
same  tools. 


WhatUnIted  Standardized  Sizes  Mean.To  simplify 
production  tooling  costs,  Standardized  Sizes  are  of¬ 
fered  in  increments  of  in  both  diameter  and 
length.  The  range  is  from  to  in  diameter, 
and  from  to  *5^"  in  length.  Within  this  system 
there  are  65  sizes  carried  in  stock  by  the  millions,  and 
are  immediately  available  through  oiu:  branch  offices 
listed  below. 

How  You  Profit  from  this  Systam.  These  Standard¬ 
ized  Sizes  conform  to  standard  drill  and  punch  sizes. 
Only  7  sets  of  United  setting  tools  will  set  all  65 
sizes!  This  cuts  tooling  costs,  saves  set-up  time,  re¬ 
duces  inventory,  and  cuts  the  cost  of  both  the  fastener 
and  the  setting  operation.  Oiur  high  volume  of  Stand¬ 
ardized  Sizes  makes  these  the  lowest  cost  fastener 
you  can  use. 

Your  Plus  from  Us.  In  addition  to  the  advantage 
of  using  Standardized  Sizes,  we  offer  a  tremendoxis 


range  of  special  eyelets,  and  a  complete  line  of  the 
finest  eyelet  machines  available.  These  machines  are 
backed  by  more  than  50  years’  experience  in  the  de¬ 
sign  and  manufacture  of  precision,  high  volume,  de¬ 
pendable  production  machinery.  We  build  equip¬ 
ment  that  will  automatically  feed  and  set  up  to  8 
eyelets  or  more  at  a  time  —  sometimes  in  different 
sizes  and  lengths. 

Call  or  write  us  today  and  investigate  without 
obligation  how  you  can  benefit  by  using  United  as 
your  source  for  both  eyelets  and  eyelet  machines. 

Pr«*  Bypipf  Sbibotor  helps  decide  which  eyelet 
you  need  for  given  hole  size  and  grip. 


UNIT8D  SH08  MACHINBRY  CORPORATION 
BOSTON  7.  MASSACHUSBTTS 


Branche$:  ATLANTA.  OA.  •  CHICAGO.  ILL.  •  CINCINNATI,  CLZVBLAND,  OHIO  •  DALLAS,  TEXAS  •  HASEISBUEG,  FA.  •  JOHNSON  CITT,  N.  T.  •  LOS  ANGELES.  CAUT 
LTNCHBUEC,  VA.  •  MILWAUKEE,  WISC.  •  NASHVILLE,  TENN.  •  NEW  TOBK,  N.  T.  •  PHILADELPHIA,  PA.  •  BOCHESTEB,  N.  T.  •  ST.  LOUIS.  MO. 
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OVER  70  APPROVALS 
to  MIL-C-17B 


AMPHENOL  Cable  &  Wire  Division  leads  the  entire 
industry  in  qualification  approvals  of  RG-/U  coaxial 
cables  to  M1L-C-17B.  Now,  this  is  not  Important  unless 
you’re  an  engineer  on  a  demanding  project  or  a  purchasing 
agent  up  against  multiple-sources  trouble.  Single-source 
is  a  real  advantage  if  you  are.  From  AMPHENOL  Cable 
&  Wire  Division  you  may  count  on  fast  delivery /rom 
slock  of  approved  M1L-C-17B  USAF  and  Navy 
specification  cables.  In  addition,  many  cables  manufactured 
to  JAN-C-17A  are  also  available  from  stock.  Over  140  RG-/U 
cables  are  available  in  all. 


Behind  this  wide  availability  stands  unrivalled  engineering 
talent  to  provide  assistance  in  problem  areas  where  presently 
available  cables  are  not  the  answer.  In  standards  or  in 
specials,  AMPHENOL  Cable  &  Wire  Cable-bilily 
can  help  you! 


A  new  edition  of  the  authoritative 
AMPHENOL  cable  catalog  is  now  being 
prepared.  May  we  add  your  name  to 
our  distribution  list.^ 


CABLE  &  WIRE  DIVISION 

S.  HARLEM  AVE.  at  63rd  ST.,  CHICAGO  38 
AMPHENOL-BORG  ELECTRONICS  CORPORATION 


and  Fowler  and  Farmer  in  Eng¬ 
land*.  This  work  indicated  that  ir¬ 
radiated  Teflon  possessed  increased 
conductivity  during  irradiation. 
This  effect  lasted  for  a  short  time, 
and  the  conductivity  fell  off  gradu¬ 
ally.  Investigations  since  then  have 
shown  that  semiconductors  like  sili¬ 
con  and  germanium,  and  irradiated 
synthetic  materials  like  the  nitriles, 
have  certain  basic  electronic  prop¬ 
erties  and  activities  in  common. 

The  acrylonitriles  and  other  plas¬ 
tics  have  free  electron  groups.  This 
means  that  electron  bombardment 
would  make  these  free  electrons  be¬ 
have  like  the  semiconductor  metals. 

High  Heat 

According  to  some  sources  who 
have  been  experimenting  with  poly¬ 
mers  at  high  temperatures,  these 
polymers  also  take  on  semiconduc¬ 
tor  properties  under  high  heat.  But 
the  physical  state  of  the  conductive 
polymer  might  render  it  useless  as 
a  semiconductor.  However,  the 
Soviet  approach,  through  radiation, 
may  be  the  answer.  Enough  work 
has  been  done  to  indicate  semicon- 
ductive  effects  and  possibly  transis¬ 
tor  action.  It  is  logical  to  assume 
that  good  ohmic  contacts  can  be 
made,  and  that  it  would  be  possible 
to  get  diode  type  action  and  tran¬ 
sistor  action.  But  not  enough  work 
has  been  reported  to  indicate  how 
close  U.  S.  research  is  to  the  actual 
plastic  transistor. 

Electronics  finds  a  great  deal  of 
active  interest  and  investigations 
conducted  in  the  field  of  organic 
polymer  irradiation,  thermoelectric 
applications  of  the  polymers,  and 
incipient  research  in  organic  semi¬ 
conductors  generally. 

One  company  is  said  to  be  work¬ 
ing  on  the  use  of  organic  polymers 
as  semiconductor  materials,  but 
have  not  been  using  radiation  to 
make  the  plastic  conductive.  They 
have  been  approaching  the  problem 
from  another  direction.  At  this 
time  we  have  no  clues  as  to  how 
they  plan  to  do  this.  But  back  in 
1948  and  through  1953,  Bell  Labo¬ 
ratories  did  work  on  the  pyrolysis 
of  polymers,  that  is  to  say  the  ef¬ 
fects  of  heat  on  such  substances  as 
polyvinylidene  chloride  (saran) 
and  polydivinyl  benzene.  These  ex¬ 
periments  imparted  semiconductive 
properties  to  these  materials’.  Also, 
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polystyrene  was  heated  and  the  re¬ 
sulting  carbon  residue  showed  semi- 
conductive  properties’. 

C.  G.  B.  Garrett  of  Bell  Labora¬ 
tories,  in  his  paper  on  semiconduc¬ 
tivity  and  photoconductivity  in 
organic  materials',  lists  112  refer¬ 
ences.  The  first  reference  goes  back 
to  1906 — photoconductivity  discov¬ 
ered  in  anthracene  by  A.  Pochettino. 

Back  last  May,  Union  Carbide 
Corp.  reported  that  a  recent  Aus¬ 
tralian  patent  application  (41,236/ 
58)  made  metalloceramic  polymers 
by  irradiation.  This  process  in¬ 
volved  irradiating  a  mixture  of  one 
or  more  metal  or  metal  oxides,  sili¬ 
cic  acid  and  an  organic  hydroxy 
compound  with  100-400  million 
roentgens/gram  until  a  solution  is 
formed.  This  is  followed  by  poly¬ 
merization  of  the  solution  at  ele¬ 
vated  temperature. 

Acrylonitrile  was  first  produced 
domestically  by  American  Cyana- 
mid,  and  the  material  was  u.sed  ini¬ 
tially  in  GR-N  rubber. 
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More  Even  Control  of 
Semiconductor  Doping 

A  NEW  GOLD-ANTIMONY  alloy  for 
transistor  manufacturers  has  been 
developed  by  the  Baker  Contact 
Division  of  Engelhard  Industries, 
Inc.,  Newark,  N.  J.  Available  in 
rod  or  whisker  wire  in  diameters 
from  0.25  inch  down  to  0.001  inch 
and  in  sheet  down  to  0.0015  inch 
thickness,  the  new  material  con¬ 
sists  of  high  purity  gold  containing 
1  percent  antimony  and  is  unique 
in  the  completely  homogeneous  dis¬ 
persion  of  the  antimony-rich  phase 
throughout  the  gold  matrix. 

Designated  as  alloy  No.  1549,  the 
material  imparts  a  controlled  im¬ 
purity  ( antimony )  into  a  semi-con¬ 
ductor  crystal,  usually  silicon,  by 
evaporation  techniques. 


Amoux’s  new  unique  temperature  transducer,  solving  several  problems, 
is  an  advanced  concept  in  resistance  thermometry.  It’s  modular . . .  simple 
to  provide  in  variable  tube  lengths,  from  to  2%  inches— special  lengths 
on  request ...  all  parts  are  interchangeable,  simplifying  replacement  or 
reuse;  and,  replaceable,  humidityproof  sensing  elements ...  available  in 
either  gas-  or  fluid-inunersion  types  with  sensing  elements  of  nickel-iron, 
platinum,  or  thermistor  (semiconductor  oxides). 

Other  features:  With  suitable  circuitry,  outputs  of  from  0  to  5  volts; 
ranges  of  from  —320  F  to  1000  F;  mounting  permits  variation  in  tube  length 
—also  changing  element  while  fitting  is  in  place;  LOX  compatible;  pressure 
rating,  fluid-immersion,  4500  psi  to  1000  F;  pressure  rating,  gas-immersion, 
4500  psi  at  77  F  and  2000  psi  at  1200  F;  resistance  tolerance  to  0.5%;  and, 
solder  terminals  for  increased  reliability.  Bulletin  308. 

Arnoux  Corporation 
11924  W.  Washington  Blvd.  *  Los  Angeles  66,  California 

ARNOUX 
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TEMPERATURE 
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Test  Fixture  Cancels  Its  Own  Capacitance 


Self-compensating  fixture  which 
permits  testing  of  24  capacitors  at 
a  time  in  an  environmental  test 
chamber  has  been  developed  by 
United  States  Testing  Co.,  Hoboken, 
N.  J.  The  fixture,  primarily  used 
in  determining  temperature  coeffi¬ 
cients  of  capacitance,  permits  a 
single  setup  for  measurements  at 
various  temperatures. 

The  proportions  of  the  fixture 
cancel  out  temperature-induced 
changes  in  the  capacitance  of  the 
fixture,  so  that  fixture  capacitance 
remains  essentially  constant  over  a 
wide  temperature  range. 


Capacitor  test  setup.  Fixture  is  hanging  in 
temperature  chamber  at  rear 


Fixture  holds  24  capacitors 


NAME  DIM  EXP  COEF 

BEARING  SPRING  A  a 

FRONT  PLATE  B  0 

SHAFT  (FRONT)  C  y 

CRITICAL  DIM  0  0 

MTG  DISC  SPACER  E  c 

BASE  PLATE  F  P 

CRITICAL  DIM  GO 

MTG  DISCS  H  ( 

BACK  PLATE  K  0 

CRITICAL  DIM  L  0 

CRITICAL  DIMENSIONS  D,  G  AND  L  ARE  HELD  CONS¬ 
TANT  BY  USING  THE  FOLLOYKING  FORMULAS: 

(0)  Cy  rAo+BiS 
(G)  E*  s  FP 
(L)  H(  >  K0 

FIG.  3— Critical  dimensions  and  formulas 
for  holding  them  constant 

A  side  view  of  the  overall  fixture, 
as  installed  in  an  environmental 
chamber,  is  shown  in  Fig.  1.  The 
fixture  is  normally  hung  vertically 
by  the  hangers.  The  pointer  and  its 
handle  are  on  the  outside  of  the 
chamber  roof.  A  dial  placed  under 
the  pointer  tells  which  capacitor  is 
at  the  clip  contacts  in  measuring 
position. 

Capacitors  are  soldered  to  the  in¬ 
ner  legs  of  the  insulated  U-termi- 
nals  of  the  mounting  disks.  Turning 
the  handle  rotates  the  outer  legs  of 
the  terminals,  bringing  any  selected 
inner  terminal  legs  into  the  phos¬ 
phor-bronze  spring  clip  contacts. 

Fixture  Design 

The  Invar  shaft  is  fitted  into  the 
front  and  back  plates.  Bearings  are 
spring-loaded  so  that  the  shaft  re¬ 
mains  free  to  rotate  despite  dimen¬ 


sional  changes  in  the  plates.  The 
ball  bearings  rotate  in  an  annular 
groove  in  the  shaft. 

Mounting  disks  and  spacer  are 
made  of  aluminum.  Plates  are  steel. 
Conductor  rods  are  brass,  shielded 
by  steel  tubes.  All  corrosive  metallic 
parts  are  cadmium  plated. 

Critical  dimensions  and  the  pro¬ 
portioning  method  of  keeping  them 
constant  are  outlined  in  Figs.  2  and 
3.  As  temperature  increases,  the 
expansion  in  the  lower  portion  of 
the  fixture  is  from  front  to  back.  At 
the  same  time,  the  growth  along 
the  shaft  is  from  back  to  front.  The 
plates  grow  from  bottom  to  top 
while  the  mounting  disks  grow 
toward  the  clip  contacts. 

These  relationships  are  shown  for 
one  portion  of  the  fixture  by  the 
arrows  of  Fig.  2  (considering  the 
lower  left  corner  as  the  zero  posi¬ 
tion).  The  dimensions  may  be 
varied  according  to  the  formulas  of 
Fig.  3. 

Net  effect  of  the  design  technique 
is  a  stable  three-dimensional  con¬ 
figuration  at  the  clip  contacts.  Since 
stray  capacitances  remain  essen¬ 
tially  unchanged,  they  can  be  bal¬ 
anced  out  by  bridge  techniques  as 
capacitance  is  measured  at  various 
temperatures.  The  brass  conductor 
rods  are  connected  to  the  bridge 
and  the  shielding  tubes  to  the 
bridge  guard  terminals.  Other  in¬ 
strumentation  may  also  be  con¬ 
nected  to  vary  electrical  conditions 
and  frequency.  The  rods  are  iso- 
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Leadership  from  Experience 


LABORATORY  FOR  ELECTRONICS,  INC.  1079  commonwealth  avenuE  •  BOSTON 

ENGINEERS:  IFE  i<  growing  fast  duo  to  tho  mony  crootive  contributions  of  the 

engineering  stoff.  Several,  out-standing  employment  opportunities  now  eiist  in 
Radar  and  Surveillonce,  Novigotion  and  Doto  Processing,  and  in  Microwave 
Instrumentation. 
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New  LFE  precision  GCA  provides 

instant  control  of  Jet  traffic 


Latest  in  the  LFE  series  of  Ground  Control  Ap¬ 
proach  Systems  is  the  new  ECR  (Extended  Coverage 
Radar)  ...  a  compact,  high  power,  high  precision 
system  capable  of  controlling  Jet  traffic  quickly  and 
accurately  on  any  one  of  four  runways. 

Four  modes  of  control  are  displayed  on  a  single 
indicator  .  .  .  Airport  Surveillance  (ASR)  from  1  to 
40  miles  .  . .  Precision  Approach  (PAR)  from  1  to  40 
miles  .  .  .  and  Slant  Flight  Control  (SFC)  from  0  to 
50,000  feet.  Jet  climb-out  can  also  be  controlled  in  the  SFC  mode.  Elevation  scan  is 
—  1°  to  +30°  in  all  modes.  Azimuth  scan  is  45°  in  PAR  and  SFC  modes. 


R*c«iv«r-trantmitt«r  grpup  with  tppo- 
rotp  otimutk  ond  plpvotipfi  ontpnnai. 
indicQter  Grpvp  (iHown  obpvp)  moy 
bp  Ipcpipd  os  for  os  2  milpt  owoy. 


The  system  provides  a  large  volume  of  instantly  accessible  coverage  in  3  dimen¬ 
sions.  Significant  benefits  include:  reduction  of  contact  time  required  from  controller 
to  aircraft  .  .  .  allowance  for  adequate  warning  time  in  the  event  of  confusion  in 
aircraft  course  .  .  .  elimination  of  interference  caused  by  terrain  and  precipitation 
characteristics. 

Specific  features  include:  electronically  computed  pre-determ ined  cursors  to 
indicate  elevation  and  azimuth  approach  to  touchdown  .  .  .  also  establish  center, 
floor  or  ceiling  of  any  slant  flight  corridor.  Remote  bear¬ 
ing  readout  provides  quick,  positive  dial  indication  of 
center  of  SFC  zone  for  complete  coverage  of  departure 
by  high  performance  jets. 


The  foregoing  briefly  describes  this  highly  versatile  - — 

system’s  many  advanced  features.  It  serves  to  exemplify  LFE  capabilities 
for  meeting  new  problems  with  new  concepts  .  .  .  from  proposal-to-proto* 
type-to  production. 
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ON  BENDIX  COMPONENTS 


VERSATILITY  PLUS  ~  IN 
GROUND  ANTENNA  PEDESTALS 


This  Bendix  Ground  Antenna  Ped¬ 
estal  is  unique  in  that  it  can  be 
easily  modified  to  a  variety  of 
radar  antenna  applications,  some 
of  which  are  shown  above.  In 
addition,  the  pedestal  is  air  trans¬ 
portable-weighing  only  700  lbs.; 


aecurafe  — better  than  0.5  mils; 
arailaftle— already  designed,  tooled 
and  available  for  your  immediate 
prototype  needs— the  product  of 
our  extensive  field  and  test  experi¬ 
ence  in  building  for  highly  accurate 
tracking  of  aircraft  and  missiles. 


lated  from  the  tubular  shields  by 
Teflon  bushings  and  spacers. 

} 

3-Dimensional  X-Rays 
Pinpoint  Failures 

Stereoscopic  x-rays  can  be  made 
with  standard  x-ray  inspection 
equipment.  Two  films  are  taken  of 
each  component  to  be  studied.  These 
films,  termed  left  eye  and  right  eye 
negatives,  are  taken  at  slightly  dif¬ 
ferent  angles.  The  films  are  studied 
in  2  modified  x-ray  film  viewers  and 
a  mirror  system  in  which  2  mirrors 
are  set  at  a  45-degree  angle  to  each 
other,  forming  a  V-shape. 

The  observer  places  his  head 
against  the  point  of  the  V  so  that 
each  eye  looks  into  a  different  mir¬ 
ror.  He  then  adjusts  the  mirrors 
I  so  that  the  images  are  superim¬ 
posed  in  the  mirror  reflectors. 

1  Convair  (Astronautics)  Division, 

!  General  Dynamics  Corp.,  San  Diego, 
Calif.,  uses  the  method  to  check 
Atlas  missile  components.  Compo¬ 
nent  failures  can  be  diagnosed  more 
readily,  or  the  component  opened 
without  damaging  the  failure  evi¬ 
dence,  when  the  exact  location  of 
the  failure  is  known. 


ADDITIONAL  CHARACTERISTICS: 


Front  viow,  showing  mechanism  which 
releases  stop  pin  in  gravity  feed  chute 


Optional  control  indicators  for  various  servo  drives. 

Vi  to  2  horsepower  motors  standard.  Other  power  and  speeds  optional. 


For  further  information  about  this  unit  — and  others  in  the  Eclipse- 
Pioneer  “family”  of  radar  antenna  devices— write: 


Eclipse-Pioneer  Division 

Teterboro,  N.  J. 


District  Offices:  Burbank  and  San  Francisco,  Calif.)  Seattle,  Wash.;  Dayton,  Ohio;  and  Washington,  D.  C. 
Export  Soles  B  Service:  Bendix  Internotionol,  205  E.  42nd  St.,  New  York  17,  N,  V. 


Drop-feeding  and  unloading  of 
workpieces  on  a  centerless  grinder 
has  stepped  up  production  of  syn¬ 
chro  shafts  at  Eclipse-Pioneer  Di¬ 
vision,  Bendix  Aviation  Corpi., 
Teterboro,  N.  J.  Shaft  shape  and 
tolerances  required  on  shaft  bear¬ 
ing  diameters  made  through-feed¬ 
ing  or  in-feeding  impractical. 

The  shafts,  turned  on  a  Swiss 
automatic,  are  delivered  from  a 


Drop-Feeding  Parts 
Automates  Grinder 
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ON  OTHIR  BfNDIX 
COMRONiNT  PACKAOtS 


AZIMUTH  COUNTER 


Pr«««ntt  angular  infarmotion  In  1 
Incramantt. 


Raar  vi«w  of  grind*r  ond  fsadar.  Regu¬ 
lating  wheel  removes  finished  shaft  while 
another  is  ground 


CZ3C=Z1 

CZZJ 


WHO’S  MAKING 
OUT  BEST? 

A  quick,  3-minute  Financial  Round* 
up  that  names  electronics  companies 
that  have  achieved  substantial  financial 
gains.  Tells  where  they  are  and  what 
they  make. 

)  Fast  visual  summary  of  active  stocks 
each  week  in  the  electronics  industry. 
New  public  issues.  Stock  price  averages. 

This  highly  readable  score  card  helps 
keep  you  informed  on  what  counts  most 
on  the  financial  front.  This  is  just  one 
more  reason  why  you  should  subscribe 
to  electronics  (or  renew  your  subscrip* 
tion).  Fill  in  box  on  Reader  Service 
Card.  Easy  to  use.  Postage  free. 

FIND  WHAT 
YOU  NEED  IN... 

electronicB 


shaft  drops  into  trough  at  regulating 
whool  compiotot  revolution 

vibratory  bowl  into  the  grinding 
position  on  the  work  rest.  Each 
shaft  drops  from  the  bowl  down  a 
gravity  chute  to  a  stop  pin  in  the 
chute.  An  actuating  cam  attached 
to  the  grinder’s  regulating  wheel 
strikes  a  spring-loaded  arm  at  each 
turn  of  the  wheel.  A  second  arm 
attached  to  the  first  turns  a  spring- 
loaded  wheel.  A  third  arm,  attached 
to  the  wheel,  extends  over  the  grav¬ 
ity  chute.  As  the  last  arm  swings 
down,  it  releases  the  stop  pin  in  the 
chute.  A  cutout  on  the  work  rest 
locates  the  shaft  for  grinding. 

The  shaft  is  supported  in  grind¬ 
ing  position  by  the  grinding  wheel, 
regulating  wheel  and  work  rest  and 
blade.  The  regulating  wheel  makes 
1  revolution  per  shaft.  When  the 
shaft  is  ground,  it  rolls  backward 
into  a  notch  cut  in  the  regulating 
wheel.  The  shaft  is  carried  up  and 
around  by  the  regulating  wheel  un¬ 
til  it  drops  in  a  trough  below  the 
wheel.  The  high-speed  grinder  used 
is  made  by  Van  Norman  Machine 
Co.,  Springfield,  Mass. 

Shafts  were  previously  turned  to 
a  tolerance  of  0.0002  inch  and  the 
bearing  surfaces  finished  by  manu¬ 
ally-fed  burnishing  operations  at  a 
rate  of  50  an  hour.  The  grinder  fin¬ 
ishes  shafts  turned  to  0.0005  inch 
at  a  rate  of  600  an  hour. 


These  lightweight  digital  display 
counters,  featuring  stainless  steel 
t>T)es,  are  readily  adaptable  to  fire 
control  devices,  aircraft  and  industrial 
instrumentation  uses.  Counter  wheel 
numerals  are  A'  high.  They  count  in 
increment;  of  1®  from  000°  to  359°  and 
repeat,  with  a  cycle  of  operation 
infinitely  repeatable  and  reversible. 
Available  with  either  left-hand  or  right- 
hand  input  shafts.  Request  details. 


SOLENOID  TOGGLE  SWITCH 

Corrotlon-raiUtant  unit  for  ■« 
oparoHng  condition*. 


Developed  for  the  severe  environ-  ! 
mental  conditions  outlined  in  MIL-E-  i 
5272A,  this  small,  lightweight  unit 
consists  of  a  miniature  micro-switch 
actuated  by  a  toggle  held  in  place  by  a 
solenoid-operated  detent.  In  case  of 
circuitry  failure,  the  manually-oper¬ 
ated  toggle  switch  is  returned  to 
normal  position  automatically.  Write 
for  details. 

AAonufocturort  of 

GYROS  •  ROTATING  COMPONENTS 
RADAR  DEVICES  •  INSTRUMENTATION 
PACKAGED  COMPONENTS 

Eclipse-Pioneer  Division 


Teturbero,  N.  J. 
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VHF/F-M  Receiver 
in  three  versions 

Rohde-  &  Schwarz,  ill  Lexington 
Ave.,  Passaic,  N.  J.,  announces  type 
ESB  vhf/f-m  communications  re¬ 
ceiver.  Applying  the  relay  recep¬ 
tion  method,  the  receiver  picks  up 
a  program  from  the  master  trans¬ 
mitter  and  passes  it  on  to  a  slave 
transmitter.  High  reliability,  dis¬ 


tortion-free  transmission  of  the 
complete  band  from  30  to  15,000  cps 
and  elimination  of  cross-modulation 
are  the  major  characteristics.  Type 


ESB  is  available  in  three  versions: 
(a)  Relay  receiver  for  broadcast¬ 
ing;  (b)  long-distance  link  receiver 
for  carrier  frequency  systems  or 
transmission  of  radio  programs 
over  wide  areas ;  (c)  short-distance 
link  receiver  for  carrier  frequency 
or  radio  relay  links.  For  standard 
ESB  types,  representative  fre¬ 
quency  ranges  (me)  include  87.5- 
100;  41-68;  60-88;  156-174;  174- 


JANUARY  22,  1960  •  ELECTRONICS 


On  The  Market 


Grid  Board 

for  prototype  v/ork 

Corning  Glass  Works,  Corning, 
N.  Y.  Resolderability  allows  use  of 
p-c  layouts  over  and  over  again 
with  a  new  grid  board.  The  blank 
grid  board  is  made  of  high  strength, 
high  temperature  Fotoceram,  clad 


Frequency  Standard 
no  moving  parts 

Designers  for  Industry,  4241  Ful¬ 
ton  Parkway,  Cleveland  9,  Ohio. 
Model  F  frequency  standard  uses 
solid  state  temperature  control.  It 
has  five  outputs,  single  and  three- 
phase.  It  is  accurate  to  JiO.OOl  per¬ 
cent  with  phase  accuracy  of  1  deg 


with  copper  on  both  sides.  Without 
using  special  equipment,  designers 
can  obtain  their  desired  layouts  by 
etching  and  then  easily  install  com¬ 
ponents  in  the  grid’s  holes  by  either 
hand  or  dip  soldering.  It  is  de¬ 
signed  as  a  valuable  tool  for  high 
quality  prototype  work. 
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in  missile  environment.  Unit  is  dip- 
potted,  weighs  11  oz  and  is  in  a  5 
by  3  by  1  in.  envelope.  Printed 
circuitry  and  silicon  transistors  are 
used  throughout.  Output  frequen¬ 
cies  are  9.6  kc  square  wave,  single 
phase;  4.8  kc  square  wave,  single 
pha.se;  and  400  cps  square  wave, 
three  phase. 
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Tape  Degausser 
weighs  8V2  lb 

Microtran  Co.,  Inc.,  145  E.  Mineola 
Ave.,  V’alley  Stream,  N.  Y.  Model 
HD-11  bulk  tape  demagnetizer  re¬ 
duces  the  residual  sound  level  of 
typical  previously  unrecorded  tape 
by  3  to  15  db,  dependent  on  its 
previous  exposure  to  stray  magnetic 


fields  in  transit.  It  provides  a  75  db 
minimum  erasure  of  saturated 
magnetic  tape.  The.se  db  levels  were 
determined  by  running  fresh  un¬ 
recorded  and  saturated  tape 
through  a  model  300  Ampex  tape 
recorder.  Tests  were  made  at  1  kc 
and  read  through  a  1  kc  band-pass 
filter. 
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D-C  Power  Supply 
transistorized 

Universal  Electronics  Co.,  1720 
Twenty-Second  St.,  Santa  Monica, 
Calif,  Completely  transistorized 
power  supplies  are  high  current 
type.  Model  LQ5-32-25  has  a  voltage 


range  of  5  to  32  v  d-c  at  0  to  25 
amperes.  Regulation,  line  or  load,  is 
50  mv;  ripple,  less  than  2  mv;  re- 
.spon.se  time,  less  than  50  /xsec;  out¬ 
put  impedance,  less  than  0.005  ohm ; 
rack  mounting  size,  121  by  19  by 
14?  in.  deep. 
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Let’s  look  at  it  from  your  point  of  view,  Mr.  Engineer 


i 


! 


You're  in  demand,  there’s  no  doubt  about 
that,  and  rightly  so.  Want  ad,  after  want  ad, 
dangle  promise  and  reward  for  your  talents. 
Many  mms  offer  challenges,  and  it’s  hardly 
one  that  doesn’t  have  opportunities. 

So  we  begin  by  admitting  that  these  are  the 
facts.  And  we  frankly  asked  ourselves  what 
do  we,  Raytheon  Missile  Systems  Division, 
have  to  offer  a  person  like  you. 

We  believe  we  have  something  more  to 

offer.  It’s  a  management  policy.  It’s  summed 
up  in  the  phrase,  “Raytheon  creates  a  climate 
for  talent.’’  We  feel  this  is  a  plus  someone  like 
you  would  want  to  look  into.  It’s  not  a  slogan, 
it’s  a  fact.  A  fact  that  Raytheon  Missile 
Systems  Division  management  has  made  a 
policy  that  is  adhered  to. 

If  it’s  opportunities  you  seek,  they’re 
certainly  here.  Raytheon’s  Missile  Systems 
Division  is  the  largest  division  of  the 
Raytheon  Company  —  and  it  is  one  of  the 
fastest  growing  divisions  too.  We  think  this 
fact  is  proof  of  our  policy. 

If  it's  a  challenge  you  wont,  Raytheon  is 
the  world’s  only  purely  electronic  company 
with  prime  responsibilities  for  two  major 
missile  systems  —  the  challenge  here  is  great. 

Perhaps  H  is  better  living  conditiens  that 
would  be  a  great  deciding  factor.  New 
England  offers  seashores,  mountains,  and  ex* 
cellent  suburban  living,  and  we  are  in  the 
heart  of  New  England. 

So  we  have  the  many  things  you’re 
probably  looking  for  in  a  position  —  but  most 
important  we  have  a  policy  that  allows  for 
you  —  we  create  a  climate  for  talent.  Maybe 
that’s  the  reason  we  have  grown  so  quickly. 
Perhaps  that,  and  the  other  reasons  we’ve 
stated,  are  reasons  enough  for  you  to  in¬ 
vestigate  us  more  thoroughly.  Do  you  meet 
these  requirements? 

Coll  collect  CRestview  4-8884  for 
farther  information  and  an  interview 
appointment.  Ask  for  Mr.  Jerry  Morris. 
If  you  prefer,  address  your  postcard  or 
letter  to  Mr.  Jerry  Morris,  Professional 
Employment,  Raytheon  Company, 
Bedford,  Massachusetts. 

Circuit  Design  Engineers  .  .  .  with  ex¬ 
perience  in  desim  of  high-speed  switching 
circuits,  pulse  techniques,  and  computer  logic 
in  one  or  more  of  the  following  areas:  naviga¬ 
tion,  guidance,  control  circmts,  CCM,  FM, 
PCM,  PDM,  and  fusing  circuitry. 

Data  Handling  Engineers  .  .  .  with  ex¬ 
perience  in  high-speed,  analog-to-digital  con¬ 
version  techniques,  logic  design,  converter 
and  buffer  design.  Should  have  thorough 
knowledge  of  tape  recorder  techniques  am 
digital,  servo,  a^  digital-computer  design. 


,,,  creates  a  climate  for  talent 
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220;  50-80.  Maximum  swing  (kc) 
specs  are  50;  75;  150.  Modulation 
frequency  ranges  are  30-15,000  cps; 
300  cps-60  kc ;  300  cps-120  kc. 
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Free  Gyros 
highly  accurate 

Kearfott  Co.,  Inc.,  Little  Falls, 
.V.  J.  The  A2322-01  and  A2311-04 
free  gyros  are  hermetically  sealed, 
ruggedly  constructed  devices  spe¬ 
cifically  designed  to  operate  in  ex¬ 
treme  vibrational  environments. 
Containing  remotely  operable  cag¬ 
ing  and  uncaging  mechanisms, 
these  units  have  360  deg  of  gimbal 
freedom  about  their  outer  axes,  and 
85  deg  of  freedom  about  their 
inner  axes,  and  they  may  be  vari¬ 
ously  mounted  to  provide  output 
signals  of  either  pitch,  roll  or  yaw. 
Their  quick-starting  motors  make 
them  particularly  suited  for  appli¬ 
cations  in  missiles  and  other  high 
performance  vehicles  requiring 
guidance  or  stabilization. 
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ectronic  equipments 


No  need  to  spend  valuable  time  and  money  in  procuring  filters  and  de¬ 
signing  filler  boxes  to  cool  your  electronic  equipment.  Now... from; 
Rotron,  a  high  performance  combination  of  a  Saucer  Fan  and  matched 
filter  box  that  delivers  240  CFM  at  free  delivery.  Filter  box  utilizes  a 
media  P96A  high  velocity,  high  efficiency  viscous  impingement  filter 
incorporating  RF  shielding.  Metallic  and  permanent,  filter  is  completely 
washable.  Frame  and  filter  are  one  piece  assemblies  for  quick  removal 
and  cleaning. 

The  Saucer  Fan’s  pressure  performance  is  tailored  to  filter  require¬ 
ments  with  suitable  pressure  building  capacity  to  overcome  impedance 
of.  filter  and  back  pressure  associated  with  packaged  equipment  The 
Saucer  Fan  measures  only  1-11/16"  in  depth  and  is  designed  for  opera¬ 
tion  at  115  VAC,  50-60  CF^,  1^,  and  will  meet  ail  applicable  military 
specifications. 


Silicone  Greases 
for  insulation 

General  Electric  Co.,  Silicone 
Products  Dept.,  Waterford,  N.  Y. 
Two  new  soft,  w’orkable  silicone  di¬ 
electric  greases  are  chemically  inert 
and  can  be  used  over  a  broad  pH 
range.  The  XS-4006  and  SS-4005 
maintain  their  consistency  from 
—65  F  to  400  F.  Thus  they  can  be 
used  in  many  applications  where 
conventional  greases  would  either 
.solidify  or  be  subject  to  oxidation, 
evaporation  and  excessive  bleed 
losses.  Both  offer  excellent  dielec- 


tfafaHti  %itonnation  wi 
tear  Fan/FUtaf  Box  to... 


ROTRON  mfg.  co.,  inc 


WOODSTOCK,  NEW  YORK  ORIOLE  9-2401 

•n  Canada;  Tha  Hoovar  Co.,  Ltd.,  Hamttton,  Ont. 
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Now  in  productiqn  by  Bendix*  are 
eight  25-ampere  p>eak  current  power 
transistors  capable  of  switching  up  to 
1000  watts — and  you  can  get  imme¬ 
diate  delivery  on  all  eight  types. 

Newly  improved  in  design,  the 
transistors  have  a  higher  gain  and 
flatter  l)eta  curve.  The  series  is  cate¬ 
gorized  in  gain  and  voltage  breakdown 
to  provide  optimum  matching  and  to 
eliminate  burn-out. 


Current  Gain 

1  hFE  at  Ic  =  10  Adc 

Maximum  VoKage  Rating  | 

50Vcb 

60Vcb 

90Vcb 

100  Vcb 

30Vce 

40Vce 

70Vce 

80  Vee 

1  20-60 

2N1031 

2N1031A 

2N1031B 

2N1031C 

1  50-100 

2N1032 

2N1032A 

2N1032B 

2N1032C 

Ask  for  complete  details  on  this 
newly  improved  Bendix  transistor 
series  •  .  .  and  on  the  entire  Bendix 
line  of  jx)wer  transistors  and  power 
rectifiers.  Write  semiconductor  prod¬ 
ucts,  BENDIX  AVIATION  CORPORATION, 
LONG  BRANCH,  NEW  JERSEY,  or  the 

nearest  sales  office.  •hamiimk 

W«st  Coost  Sal«t 

117  E.  Provid«ncia  Burbonk,  CoKfomio 

Midw*$t  Sal*s  0#tc*$ 

2N5d^  York  ffood«  HmHwrst,  Wmoit 
Now  England  Salot  0#icot 
4  Iloyd  Road,  Towktbvry,  Matsochutottt 
Expert  Solo*  Off  ICO:  Bondix  Intomottonal  Divttiofi, 

205  E.  42nd  Stroot,  Now  York  17,  Now  York 
Conadian  AffiUafot  Competing  Dovkot  el  Conodo,  Udt 
P.  O.  Box  508,  Ottawo  4,  Ontario,  Conoda 


SEMICONDUCTOR  PRODUCTS 

Division 

LONO  BRANCH,  N.  i. 


ELECTRONICS  •  JANUARY  22,  1960 


CIRCLE  79  ON  HEADER  SERVICE  CARD  79 


LEADERS  IN  THE 

AIRCRAFT 

INDUSTRY 

•  SPECIFY 

NEMS-CLARKE 

RECEIVERS 


NEMS-CLARKE  communication 
receivers  ore  designed  to  pro¬ 
vide  optimum  performance  for 
telemetry  and  numerous  other 
applications  where  receivers  of 
superior  performance  with  high 
sensitivity  and  low  noise  are 
required. 


PRECISION 
ELECTRONICS 
SINCE  1909 


1432  RECEIVER 


trie  properties  as  well  as  good  water 
repellency  and  oxidation  resistance. 
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Digital  Encoder 
magnetic  readout 

ASCOP,  A  Division  of  Electro¬ 
mechanical  Research,  Inc.,  P.  O. 
Box  44,  Princeton,  N.  J.  Model  EP- 
13B  shaft-position  digital  encoder 
with  13  bit  binary  output  employs 
a  noncontacting  magnetio  readout. 
Only  bearings  and  gears  affect  life. 
This  permits  its  operation  in  any 
environment,  at  speeds  up  to  10,000 
rpm,  and  with  any  number  of  read¬ 
outs  without  effect.  Only  passive 
circuitry  is  involved  in  readout. 
Typical  applicJations  will  be  to 
equipment;  used  in  military  and  in- 
dus.trial  environments  such  as  ra¬ 
dar,  tracking,  fire  control,  and  navi¬ 
gational  equipment;  machine  tool 
controls;  and  other  industrial  con¬ 
trols  and  data  loggers.  Parallel  out¬ 
put  is  in  binary  code  and  total  count 
is  reached  with  64  turns  of  the  in¬ 
put  shaft.  Lead-lag  head  arrange¬ 
ments  permit  nynimum  external 
decision  circuitry. 
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Frequency  Standard 
highly  stable 

HeiwleTtt-Packard  Co.,  275  Page 
Mill  Road,  Palo  Alto,  Calif.  Com¬ 
pact,  precision  frequency  standard 
provides  a  stability  of  5/10^  parts 
pel*  week  and  3/10^  over  short  in- 


A  DIVISION  OFs^TRO  CORPORATION  OF  AMERICA 

919  JESUP-BLAIR  DRIVE  •  SILVER  SPRING,  MARYLAND 
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HERE’S  WHY  CENTRICORES  ARE 
PROBABLY  THE  MOST  CONSISTENTLY 
UNIFORM  CORES  YOU  CAN  BUY: 


Closely -con trolled  annealing  — Annealing — perhaps  the 
most  critical  phase  of  the  core-making  process — is  done 
under  precisely  regulated  atmospheric  and  temperature 
stabilized  conditions  to  hold  Cen tricore  magnetic  perform¬ 
ance  to  uniformly  high  levels. 


Exceptional  uniformity  from  core  to  core  and  lot  to  lot 
is  further  assured  with  Super  Squaremu  “79”,  a  new 
high-performance  alloy  we’ve  developed.  It  has  outstand¬ 
ing  magnetic  qualities  and  is  remarkably  uniform  in 
squareness,  thermal  stability  ancb  gain.  Super  Squaremu 
“79”  offers  an  effective  solution  to  problems  of  variation 
in  magnetic  performance. 

WRITE  FOR  BULLETIN  C-3 


The  exceptional  uniformity  you  get  in  tape-wound  Centri- 
cores  is  not  easy  to  come  by.  It’s  the  result  of  painstaking 
precision  at  every  stage  of  the  manufacturing  process 
— and,»  in  fact,  before  manufacturing.  Three  principal 
factors  help  produce  Cen  tricore  uniformity: 

Careful  classification  of  materials— Raw  alloys  are  first 
“pedigreed” — meticulously  selected,  then  test^  for  some 
14  parameters,  and  classified  by  magnetic  properties. 
We’re  the  largest  buyer  of  nickel  dloy  magnetic  materials 
in  the  world  . . .  which  permits  us  to  choose  material 
for  Centricores  from  an  unusually  wide  distribution  of 
magnetic  properties. 

Special  winding  machines— We  build  our  own  machines, 
to  die-making  tolerances,  for  winding  magnetic  alloy  tape 
into  cores.  We  also  build  our  own  machines  for  applying 
insulating  coating  to  the  tape.  These  machines  give  us 
far  greater  uniformity  in  dimensions,  insulation  and  ulti¬ 
mate  performance  of  Centricor.es. 


^Special  sizes,  shapes  and  thicknesses  quoted  on  request. 


MAONETIC  MBTALJ4  COMPAXV  ^ 

Hayei  Avenue  at  21st  Street,  Camden  1,  N.J. 

transformer  laminations  •  motor  laminations  •  tape-wound  cores 
powdered  molybdenum  permalloy  cores  •  electromagnetic  shields 


SIZE 

MATERIAL 

THICKNESS 

1 

HIGH  NICKEL 

Hymu  80 

Squaremu  79 

Super  Squaremu  79 

.OOl'* 

THRU 

LOW  NICKEL 

Squaremu  49 

Carpenter  49 

THRU 

225 

GRAIN-ORIENTED  SILICON 
Crystaligned 

Microsil 

.004* 

INSULATION  TESTING 


INSTRUMENTS  ^  *«MSaiJ4ig 


Eorth  tht  VIBROGROUNO* 

High  VoHeg*  R*«ekd«wn.  AC-DC  tti«  HYAOT 


th*  VI8ROTEST 
tKt  VIBROGtOUNO 


for  LoBoretory 
'non<t  N*c4t 


tervals.  Model  lOOER  also  offers  a 
wide  variety  of  output  signals.  Sig¬ 
nals  available  include  six  sinusoidal 
frequencies  (10  cps,  100  cps,  1  kc, 
10  kc,  100  kc  and  1  me)  and  fouf 
pulse  signals  (10  cps,  100  cps,  1  kc 
and  10  kc).  These  may  be  distrib¬ 
uted  for  use  at  many  different  sta¬ 
tions  on  a  production  line  or  in  the 
laboratory.  Rated  load  of  the  in¬ 
strument  is  50  ohms  at  1  me  and 
100  kc,  and  5,000  ohms  at  the  lower 
frequencies.  Unit  measures  83  in. 
high,  19  in.  wide  and  18  in.  deep; 
weighs  35  lb.  Price  is  $900. 
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High  Voltage  Breakdown  .  . .  Leakage  Current  Measurement 
of  Assemblies/  Components  and  Materials 


HYPOT*  High  Potential  Test  Sets  provide 
accurate,  direct-reading  measurement  of 
insulation  leakage  current  tor  over-potential 
tests  to  applicable  commercial  and  military 
specifications. 


Available  are  models  supplying  test  poten¬ 
tials  to  1  50  kv  ond  higher.  Optional  features 
include  automatic  control  for  rote  of  test 
voltage  rise,  automatic  test  cycling  and  pro¬ 
visions  to  meet  every  application. 


10  kv  Insulation  Tasting  .  .  Portabit  HYPOT’^  Jr. 


Insulation  testing  at  a-c  potentials  with  separate  indication 
of  leakage  current  and  insulation  breakdown.  Optional 
features  including  audible  "squowker"  leakage  current 
indicator  with  provision  for  external  control  circuits,  meet 
needs  of  high  production  and  automated  test  installatians. 
Model  404  HYPOT"  Jr.  is  designed  for  insulation  testing  of 
components,  assemblies,  and  cables.  Output  variable  0  to 
4000  V  o-c,  read  on  4'/s"  meter.  Leakage  limit  light  adjust¬ 
able  from  0.3  to  3.0  mo.  Arcing  and  corona  signalled  by 
separate  indicator  light  .  Operates  from  1  1 0-1  20  v,  50  60  c 
outlet.  Measures  6"x9"x8'/s".  Weight  is  20  lbs.  Net, 
complete . $150.00 


Model  404  HYPOT*  Jr.,  one  of  eleven  por 
able  htgh  voltoge  o-c  fett  sets  for  insulotion 
ieokoge  current  ond  over-potentiol  break* 
down  tests  Write  for  complete  catalog. 


Insulation  Loakago  .02  mma  to  10  ma  . . .  Potentials  to  30  kv 


Command  Receiver 
subminiature 


Bench  HYPOT*  Test  Sets,  a-c  and  d-c  models,  hove  outputs 
to  30  kv.  Separate  4Vi"  meters  for  test  voltage  and  leak¬ 
age  current.  Wide  selection  of  models  to  meet  specific 
applications. 

Model  424  Bench  HYPOT*  provides  0-5000  v  d-c.  For  test¬ 
ing  cables,  condensers,  coils,  transformers,  motors  and 
complete  assemblies.  Measures  leakage  current  from  0.1 
microampere  to  100  microamperes  over  four  scale  ranges. 
Rapid  testing  of  capocitors  with  output  of  5  milliomperes 
under  short  circuit.  Operates  from  1  10-1  20  v  50  60  c 
outlet  with  long-life  selenium  high  voltage  supply.  Net  com¬ 
plete . $497.50 


Aero  Geo  Astro  Corf.,  1200  Duke 
St.,  Alexandria,  Va.  The  CR-IOO/T 
command  receiver  is  a  completely 
transistorized,  double  superhetero¬ 
dyne  unit  having  low  power  drain 
to  fulfill  missile  and  satellite  com¬ 
mand  receiver  functions.  An  audio 
tone  modulation  of  the  carrier  is 
employed  as  the  command  signal  to 
activate  an  on-off  relay.  It  has  a 
frequency  range  of  100  to  150  me 
and  a  sensitivity  of  —90  dbm.  Its 
weight  potted  is  9  oz  and  the  nomi¬ 
nal  size  is  5.30  in.  in  diameter  by 
1.180  in.  Unit  is  capable  of  with¬ 
standing  present  day  missile  en¬ 
vironment. 
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Mobile  HYPOT*  Test  Sets  offer  potentials  to  150  kv  and 
higher.  Power  source  and  metering  circuits  in  a  single, 
mobile  cabinet.  Write  for  new  HYPOT*  Cotolog. 


Insulation  Matorials  Tostor  .  .  .  ASTM  Spues. 
Fiituros  for  Tapo,  Film,  Liquids  and  Solids 


Dielectric  strength  of  materials  determined  to  laboratory 
accuracy  .  .  .  yet  speed  and  simplified  aperation  meet 
needs  for  production  and  quality  control  applications. 
Transparent  test  cage  with  safety  interlocks  is  optional  as 
well  as  automatic  rate  of  rise  control.  Interchangeable  fix¬ 
tures  available  for  varnishes,  porcelain,  oils,  solid  filling 
compounds,  paper,  tape,  acetate  sheets,  films,  tubing  and 
cloth.  Prices  start  at  $1175.00.  Write  for  bulletin  describ¬ 
ing  the  Model  4501  HYPOT'  Materials  Tester. 


Transistor 

military-type 

Bendix  Aviation  Corf.,  Red  Bank 
Division,  201  Westwood  Ave.,  Long 
Branch,  N.  J.  The  2N1120  is  a  ger¬ 
manium  pnp  audio  switching  tran¬ 
sistor  meeting  the  specification 
MIL-T-19500A/68  (Sig  C).  Maxi¬ 
mum  collector-emitter  voltage  rat¬ 
ing  is  70  V  d-c,  and  maximum  col- 


Complete  Catalog 

Write  today  for  new  “Manual  on  Insulation  Testing"  des¬ 
cribing  the  complete  range  of  HYPOT*  Test  Sets  and 
\  VIBROTEST*  Resistance  Measuring  Instruments. 


Write 

today! 
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Hermetically  Sealed  Industrial  Silicon  Diodes 
Provide  750ma  Output  Without  Heat  Sink 

Diodes  in  this  series  have  been  de-  fia  ■'  '  5 

signed  to  provide  optimum  reliability  ^  ^ 

and  efficiency  to  your  industrial  or  com* 

mercial  equipment  circuits.  By  elimi-  r 

nating  the  space  consuming  heat  sink, 

you  can  also  realize  economies  in  *|a^ai 

equipment  size  as  well  as  assembly  I  size  I 

time  and  costs.  I  ,  - } 

Rectified  dc  output  current  rating  A  OM— •  « — 

to  750ma  at  50’C  can  be  obtained  with  ■  1  p 

PI V  voltages  ranging  from  100  to  500v.  I  w  I  »«> 

The  diode  junction  is  hermetically  £3  ^  r~ 

sealed  in  an  all-welded,  shock-proof  BoK  ^  ^  TT"! - 1” 

housing ...  a  mechanical  construction  j7S-«  I  I 

assuring  physical  strength  and  a  posi-  jj 

tive  safeguard  against  contaminants.  I]  "j* 

This  adds  up  to  the  really  important  f 

featqre  —  long  term  reliability!  For  ais*^  dm.  ums  (ivr.) 

complete  specifications  ... 
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Military  Type 
High  Temperature 
Silicon  Power  Diodes 
Operate  to  165^0 


Absolut*  Maximum  Ratings  (at  60  cps.  RMlstlv#  or  Induetivs  Load) 


For  military  or  industrial  appUcations 
where  high  temperature  operation  is  a 
must.  International  Rectifier  offers  two 
series  of  a.xial  lead,  hermetically  sealed 
power  diodes.  Both  supply  fiul  rated 
power  under  convection  cooling  with¬ 
out  a  heat  sink. 

JETEC  series  1N536-1N540  and 
1N1095-96  operates  at  — 65*C  to 
-i-  165°C  with  output  currents  to  750ma. 
PIV  ratings  from  50  to  600v.  Bulletin 
SR-202A  describes  them. 

For  power  supply  or  magnetic  ampli¬ 
fier  use,  16  JETEC  types  are  listed  in 
Bulletin  SR-132E.  Ratings:  50  to  600v 
PIV  at  300ma.  Temperature  range: 
-65'’C  to  -i-150*C. 

The  high  forward  conductance  and 
extremely  low  leakage  of  these  diodes 
permits  rectification  efficiencies  to  99% 
at  power  frequencies;  up  to70%  at  50kc. 

CIRCLE  READER  SERVICE  CARD  NO.  54 


ItoctifM  0  C.  Output  CwTMt  M. 
■I  SO*  C  AnWitffI 


OptratMf  *C 


-45*Clt  +I25*C 


D  C.  f^nmi  Vottaft  0n$  al  2S*C  1 S  vatH  •  5S0  ma  Oe  (alt  typat) 


Mia.  Sarits  Otiistanca 
Capacitnw  LaaM  (alum) 


High  Temperature  Stud  Mounted  Silicon  Diode 
Series  Includes  Nineteen  JETEC  and  JAN  Types. 


These  silicon  power  rectifiers  are  de¬ 
signed  for  conduction  coohng  by  mount¬ 
ing  directly  onto  the  chassis.  Ratings 
from  400ma  to  one  amp.  are  possible 
at  PIV  ratings  of  from  M  to  600  volts. 

Power  supply  types  1N607  thru 
1N614  and  mametic  amplifier  tvpes 
featuring  low  leiucage  current  and  nigh 
forward  conductance  are  included  in 
Bulletin  SR-135C. 


JAN  DIODES 


Now  available  —  such  high 
reliability,  high  temperature 
JAN  Types  as  the  JAN  1N538 
and  1N547  axial  lead  silicon 
diodes,  and  JAN  1N253, 
1N254  and  lN25.o  stud 
mounted  siHcon  power  diodes. 


ro(*  SAuc  DAY  atnvice  on  paooucr  infonnation  oeaemiBeo  ABOVt.  scnd  bkouist  on  youb  confany  s  LirrtBHtAO 
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SERIES  500 


CIRCUIT 

BREAKERS 


lector  current  rating  is  10  amperes. 
Unit  will  readily  dissipate  45  w  at 
25C  mounting  base  temperature. 
High  current  switching,  audio  am¬ 
plification,  small  motor  and  servo 
drivers  are  typical  applications. 
CIRCLE  311  ON  READER  SERVICE  CARD 


Silicon  Mesa  Diodes 
four-milli/u^sec 

Texas  Instruments  Inc.,  P.  0.  Box 
312,  Dallas,  Texas.  The  1N914  and 
1N916  diffused  silicon  mesa  com¬ 
puter  diodes  switch  from  10  ma  for¬ 
ward  current  to  6  v  reverse  in  4 
milli/isec  maximum.  They  have  an 
extremely  low  capacitance  of  only 
2  /Jifif  maximum.  For  frequencies  up 
to  100  me,  they  provide  a  minimum 
rectification  efficiency  of  45  percent 
and  have  a  guaranteed  maximum 
leakage  of  25  milli/xa  at  20  v.  They 
feature  a  high  piv  of  75  v.  Both  will 
dissipate  250  mw  of  power  at  25  C 
and  highlight  a  guaranteed  mini¬ 
mum  forward  voltage  of  1  v  at  10 
ma.  Operating  range  is  —65  to  150 
C;  maximum  storage  temperature, 
200  C.  They  can  withstand  20,000 
g’s  during  acceleration  and  1,000 
g’s  during  shock. 
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FAST,  SLOW  AND  INTERMEDIATE  TIME  DEUY  ACTIONS 

Airpax  series  500  miniature  magnetic  circuit 
breakers  provide  positive  protection  against  dam¬ 
age  to  components  in  intricate  or  simple  elec¬ 
tronic  circuits.  Available  in  series,  shunt,  and  relay 
types,  they  offer  safety  factors  which  can  not  be 
duplicated  by  fuses,  relays  or  thermal  breakers. 

These  miniature  circuit  breakers  are  hermetically 
sealed  and  withstand  severe  shock,  vibration,  ex¬ 
tremes  of  temperature  and  a  wide  range  of  en¬ 
vironmental  conditions. 

Available  in  50  volt  DC  ratings  from  50  MA  to  10 
AMPERES;  120  RMS  volts  at  60  or  400  CPS  with 
current  ratings  from  1  to  10  AMPERES. 

Request  Bulletins  B-07  and  B-16  for  complete  information. 


Synchronous  Motor 
dual  speed 

Servomechanisms,  Inc.,  Mechatrol 
Division,  1200  Prospect  Ave.,  West- 
bury,  L.  1.,  N.  Y.  A  combination  4 
and  8  pole  dual  speed  synchronous 
motor  contained  in  a  size  11  frame 
and  within  a  length  of  less  than  2 
in.  is  capable  of  operating  in  an  am- 


airpax 

ELECTRONICS 
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/ 


Stivici 


^•5  waft 
standard 


single  0 
t-  Plus/min 

fesijfjne. 


""ifS,  With 

/esisfance 
1  to 
lOOo  ohms. 


OSTAT 

miniature 


PERFORMANCf 

Hundreds  of  thousands  of. these' 
units  in  everyday  use  prove  their 
reliability  and  long  life. 


C1.AROSTAT  MFG.  CO.,  INC. 

DOVER,  NEW  HAMPSHIRE 
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//  d/rect  \ 

'  tine  \ 
service  ' 

IMMEDIATE 
DELIVERY  I 

Your  Ctarostat  Induatrial 
Distributor  has  these  units  ready 
for  immediate  delivery — right  off 
the  shelf.  Give  him  a  ring... 
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) 


/ 


bient  temperature  range  of  —  55  C 
to  -!-85  C.  Designed  to  meet  re¬ 
quirements  of  MIL-E-5400  and 
MIL-E-5272.  Input  voltage  for 
either  12,000  rpm  or  6,000  rpm 
speeds  is  115  v,  400  cycles,  single 
phase.  Pull-out  torque  for  the  8- 
pole  unit  is  0.10  oz  in.  and  the  4- 
pole  unit  0.2  oz  in. 
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X-Band  Magnetron 
nonintegral  magnet 

Raytheon  Meg.  Co.,  Waltham  54, 
Mass.  The  QK798  X-band  mag¬ 
netron  is  designed  for  commercial 
applications  such  as  small  boats  and 
small  plane  radars.  It  is  a  fixed  fre¬ 
quency  pulsed  magnetron  of  the 
nonintegral  magnet  type  with  a 
probe  output.  Heater  voltage  is  5.0 
v;  heater  current,  0.65  ampere; 
pulse  duration,  0.2  fisec;  duty  cycle, 
0.0003;  peak  anode  voltage.  5.0  kv; 
peak  anode  current,  3.5  amperes; 
minimum  peak  power  output,  3.0 
kw;  frequency,  9410  :t50  me;  life, 
500  hr  minimum. 
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New  rotary  shutter  for  S~Band 
extends  reliable  standby  protection  to  RG  48/17 
waveguide  systems. 

Microwave  Associates’  new  MA-788  system  is  inoperative.  They  may  also  be 
rotary  shutter  puts  up  an  effective  sec-  used  as  on-off  waveguide  switches  for 
ondary  barrier  to  high  level  signals  .  . .  low  power  applications.  In  the  closed 
forms  an  important  element  in  the  guar-  position  they  create  a  dead  end  short 
anteed  crystal  protection  offered  by  circuit  across  the  waveguide,  reflecting 
Microwave’s  complete  duplexing  units,  essentially  all  the  incident  power. 

NOW  — SIX  SHUTTERS  AVAILABLE  COMPLETE  DUPLEXERS  OR  SEPARATE  SHUTTERS 

Six  magnetically  operated  rotary  shut-  They’re  available  as  separate  units  sup- 
ters  for  S,  X,  Ku  and  Ka  bands  are  now  plied  to  fit  your  system  or  as  components 
in  our  line  and  are  charted  below.  They  in  complete  duplexers  carrying  guaran- 
form  the  best-yet  supplementary  protec-  teed  crystal  protection  for  life  ...at  fill 
tion  against  crystal  damage  when  radar  rated  power  and  elevated  temperatures. 


Insertion  Loss 
(Open  position) 


VSWR 

(Open  position) 


Isolation 
(Closed  position) 


Frequency  kMc 


Delay  Line 
lumped  constant 

Technitrol  Engineering  Co.,  1952 
E.  Allegheny  Ave.,  Philadelphia  34, 
Pa.  The  CLN-150-30  delay  line  has 
a  delay  time  of  0.3  ysec  ±5  percent. 
It  has  an  impedance  of  150  ohms 


•Dual  •’Tandem 


Write  or  call  for  complete  data  and  prices  to 


MICRO  WAVS  ASSOeXATSS,  INC. 

BURLINGTON,  MASSACHUSETTS  •  BRowning  2-3000  TWX  942 
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Who's  the  local  rep'? 
What's  his  number? 


LOOK  IN  THE  N  EW 

electronics  buyers’  guide 


You’ll  find  the  local  representative  .  .  .  his 
name,  telephone  number  . . .  his  address.  You’ll 
find  such  detailed  information  about  more  than 
2.5,000  local  sales  offices  of  more  than  4,(XX) 
major  manufacturers. 

There’s  also  a  wealth  of  reference  data  about 
markets,  materials,  components  and  applica¬ 
tions  that  make  buying  easier.  Catalog  informa¬ 


tion  on  nearly  700  different  advertised  products 
(that’s  about  42%  more  than  you’ll  find  any¬ 
where  else).  Also  complete  lists  of  manufac¬ 
turers  .  .  .  registered  trade  names  .  .  ,  and  also, 
of  course,  the  most  complete  listing  of  electronic 
and  related  products.  Tells  what  you  want  to 
know  . . .  when  you’re  ready  to  buy. 


A  McGraw-Hill  Publicotion 


330  West  42nd  Street,  Now  Yort  36,  New  Yorl 
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MODEL  GMA 


NEW 

GENISCO 


only 


Weighs  o 
3  ounces 


lust 


measures 


MINIATURE 

ACCELEROMETER 


IRIAICIAIL 


It  gives  high  performance  with  reliable  operation.  It  needs  minimum  maintenance  in  field  HF  links 
anywhere  in  the  world.  It  is  easily  used  by  unskilled  personnel.  And  it  costs  so  little  to  buy.  The 
/  TRA.5S  is  typical  of  the  growing  range  of  RAC.AL  S.S.B.  equipment. 

/  Write  for  details  to;  MB  lit  I  Will  I  H 

I  nl  Iw  m  WW  m  Ve  ^  U  It  L  U  Racal's  representative  m  the 

/  United  States.  Room  409,  Esso  Building,  261 ,  Constitution  Avenue,  N,W,, 

Washington  I,  D.C.,  or  104,  Highland  Avenue,  Somerville  43,  Mass. 

write  direct  to  RACAL  ENGINEERING  LTD.,  BRACKNELL,  BERKSHIRE,  ENGLAND 


TP3nSpOPt3l3l® 


The  MC/IL  rkA  Si 
60  waft  ka^ftotefepheae 
^  the  an s wet  to 
fieto!  cooiMioftiicatioH 
ptobtehiSr 


5  kW)  and  the  S.S.B.  receivers  type 
RA.87  and  RA.IOI. 
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ELDE.MA's  1GT7  gas  triode  in¬ 
dicator,  with  plug-in  K P-1 45.4 
or  KP-1.50  tube  ,  .  .  a  submini¬ 
ature  grid-controlled  device, 
was  specifically  designed  for 
transistor  monitoring  service 
requiring  very  low  signal  volt¬ 
age  and  currents. 

The  1GT7  can  be  operated  as  a 
conventional  thyratron  and  used 
in  relay  control  circuits  ...  or 
it  can  be  applied  in  circuits  re¬ 
quiring  electrical  memory  com¬ 
bined  with  visual  readout.  The 
flat,  removable  lens  accepts  up 
to  three  digits. 
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For  more  information,  write: 

CORPORATION 

1808  Beicroft  Avenue 
El  Monte,  California 


The  new  Model  GMA 
Accelerometer  is  a  fluid 
damped,  potentiometer 
output  instrument, 
particularly  suited  for  flight 
and  fire  control  and 
telemetering  applications. 
Now  in  production. 


Brief  Specifications 

Ran|g:  ±0.5  g  to 
5;100g'S 

Natgral  Frtggtacy : 

12  cps  to  75  cps 
Linearity:  ±1%  of 
full  scale 

Damping:  Nominaliy  0.7 
of  critical  at  75°F. 
Temperature :  Operates  to 
specifications  between 
-20°F  and  +185°F. 
Vibratien :  10  g’s, 
10-20.000  cps.  any  axis 
Shock:  50  g’s  for  7  ms, 
any  axis 


FULLY  QUALIFIED  TO  ALL 
APPLICABLE  .MILITABV 
SPECIFICATIONS. 


Send  for  complete  specifications 
to  the  Instrument  Division: 


"eXTn: 

^ - ^  INCORPORATED 

2233  Federal  Avenue,  Los  Angeles  64,  California 
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SPINCASTING 


The  Long-Awaited  Antenna  Breakthrough? 


AN  ADAPTATION  of  a  simple  scientific  principle 
to  antenna  manufacture  promises  to  increase  sur¬ 
face  accuracy  by  more  than  an  order  of  10.  The 
Spincasting  Process  is  based  upon  the  fact  that  the 
surface  of  a  liquid  when  spun  about  a  vertical  axis 
assumes  a  paraboloidal  shape.  The  parabolic  surface 
is  cast  into  permanent  form  by  using  one  of  the  new 
synthetic  resins  as  the  starting  liquid. 


THE  SPINCASTING  PROCESS  promises  greater 
antenna  efficiency  as  well  as  practical  reflectors  at 
less  cost  for  extremely  high  frequencies,  even  up  into 
the  very  high  KMC  region.  Theoretically,  there  is 
hardly  any  upper  limit  to  the  size  of  the  antenna  that 
can  be  Spuncast.  Practically,  in  the  present  state  of 
the  art,  60-foot  paraboloids  seem  quite  reasonable. 

AT  THE  KENNEDY  ANTENNA  DIVISION, 
where  engineers  and  scientists  are  always  searching 
for  the  significantly  new  to  advance  the  antenna 
art,  the  application  of  the  Spincasting  Process  to 
antenna  surfaces  has  been  under  development  for 
several  months.  Knowing  that  electronic  engineers 
are  eager  to  participate  in  new  programs  we  are 
announcing  this  new  technique  during  the  develop¬ 
ment  stage.  If  the  Spincasting  Process  seems  to 
have  promise  in  your  own  antenna  program,  write 
or  call 


D.  S.  KENNEDY  &  CO. 

Cohasset,  Mass. 

TWX:  COH  311  Phone;  EVergreen  3-1200 
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CIRCLE  89  ON  READER  SERVKE  CARD  I 


I 


and  a  maximum  rise  time  of  0.08 
fisec.  Pulse  attenuation  is  1.0  db 
maximum  and  operating  tempera¬ 
ture  ranges  from  —55  C  to  +85  C. 
Unit  is  packaged  in  a  hermetically- 
sealed  metal  case  in.  long,  S  in. 
wide  and  Hi  in.  high  including 
threaded  mounting  studs  on  the  un¬ 
derside  of  the  case. 

CIRCLE  315  ON  READER  SERVICE  CARD 


I  an  A  N  T  E  N  N  A 
we  haven’t  worked  on 


Silicon  Rectifier 
small  size 

Syntron  Co.,  241  Lexington  Ave., 
Homer  City,  Pa.  Style-21  silicon 
power  rectifier  is  rated  at  13.5  am¬ 
peres  average  at  25  C  ambient  on  a 
3  in.  by  3  in.  by  A  in.  copper  heat 
sink.  Its  piv  range  from  50  to  400 
V,  in  50  V  steps.  The  complete  di¬ 
ode,  with  a  A  in.  hex  stud  base,  has 
a  maximum  height  of  lA  in.  A 
typical  forward  dynamic  resistance 
of  0.009  ohm  is  achieved  by  diffused 
junction  techniques. 

CIRCLE  316  ON  READER  SERVICE  CARD 


The  cecropia  moth’s  antennas  are  de¬ 
signed  to  perform  a  very  unusual  function. 
Modern  aircraft  and  missiles  also  have 
unique  requirements  demanding  specialized 
knowledge  and  capability. 

In  applying  its  special  capabilities, 
Dome  &  Margolin  has  never  failed  to  pro¬ 
vide  practical  solutions  to  its  clients’  RF  sys¬ 
tems  problems. 

So,  when  faced  with  an  RF  systems 
problem,  think  about  D  &  M.  An  existing 
design  or  an  easily  adapted  production  model 
meeting  your  requirements  may  be  avail¬ 
able  from  us  at  low  cost  and  great  savings 
in  time. 


Somia  ocropia,  one  of 
the  largest  American 
moths.  The  bushy  antennas 
are  covered  with  organs 
of  smell  and  enable  the 
male  to  locate  his  mate 
by  odor  from  os  for  away 
as  three  miles. 


A  comprehensive  Antenna  Catalog 
is  yours  on  request. 


Excellent  positions  in  a  growing  organization  af¬ 
fording  opportunities  for  stock  participation,  as 
well  as  many  other  benefits,  are  offered  to  en¬ 
gineers.  Contact  R.  E.  Anderson.  Chief  Engineer. 


Test  Chamber 
27  cu  ft 

Conrad,  Inc.,  141  Jefferson  St., 
Holland,  Mich.  Model  FH-27  tem¬ 
perature  altitude  test  chamber  fea¬ 
tures  hydraulic  action  positive 
vacuum  door  locks,  and  strip  chart 
recording  controlling  of  tempera¬ 
ture.  Standard  available  ranges  are 


WEST  COAST: 
1434  Westwood  Boulevord 
Los  Angeles  24,  Californio 


EAST  COASTi 
29  New  York  Avenue 
Westbury,  L.  I.,  N.  Y. 
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THE 

ELECTRONICS 

MAN... 

A  SPECIAL 
BREED 

In  most  industries  the  manage¬ 
ment  man  went  to  business  school 
and  doesn’t  concern  himself  with 
design  problems. 

In  most  industries  the  design  en¬ 
gineer  doesn’t  concern  himself  with 
management  problems. 

The  electronics  man  is  different. 

He  is  many  things.  He  is  in  Re- 
search-De.sign-Production-Manage- 
ment.  His  interests  are  in  any  or  all 
of  the  four  areas. 

No  matter  where  you  find  the  elec¬ 
tronics  man  his  engineering  back¬ 
ground  enables  him  to  influence  the 
purcha.se  of  electronic  components 
and  equipment.  Your  advertising 
must  reach  him  if  you  are  to  sell 
electronic  goods. 

This  is  the  strength  of  electronics, 
the  one  magazine  published  weekly 
and  edited  to  reach  this  engineering 
oriented  electronics  man,  wherever 
he  is. 

THE  ELECTRONICS  MAN 

“BUYS"  WHAT  HE  READS  IN  .  .  . 

electronics 

and  in  the 

electronics  BUYERS’  GUIDE 

A  McORAW-HII.1.  PUBLICATION 

330  West  42nd  St..  N.V.  36.  N.V. 


POWER  OUTPUT 


- - - - - - - “7 — ' 

How  to  design  250 mw  at  140  me 


transistorized  power  ampiifiers 


■9IIIIIIKHIII 

■SllliSIBHIII 


2N715— 2N716  140  Macacycle  Power  Amplifier 
Doubler  !  Ampiifiei 


70  me  Osdtiator 


C4,— 20  aiif  tubular  caramk 
CS,  C8.  C^Cn,  CIS-1.8'13  «.»f 
CS,— 47  mmI  silver  mka 

C8.  CIO,  C13.  C14,  C17,  C18-SOO  miJ  disc  cwamic 

C12,— 7— 45  itiif  mica  trimmer 

CU.-3.2-50 

LI,— 8  turns  |4(n  Airdux,  tapped  2  turns  from  iround 

12,-4  turns  fl2  au(net  wire,  Vi*  D,  H*  L 

L3,— 3  turns  |12  ma(net  wire,  D.  Vb'  L  nn 


Rl— 5100  obms,  H  wttt 
R2-680  obms.  M  watt 
R3— 200  obms,  Vt  watt 
RFC1-.47  Mb 
RFC2-4.7  m1 
RFC3  throoib  RFCIO 
Uwh 


ACTUAL  SIZE 


with  NEW  Tl  2N716  silicon  mesa  transistors 


Now  .  .  .  silicon  high  frequency  transistors  specifically  designed 
for  your  VHF  power  circuits . . .  another  addition  to  the  industry’s 
broadest  line  of  silicon  mesa  transistors  (now  16  TI  types!). 

TI  2N715  and  TI  2N716  guarantee  500-mw  amplifier  output  at 
70  me  and  provide  100-mw  typical  power  output  at  200  me. 

These  subminiature  (TO-18)  silicon  units  feature  .  .  .  1.2-w  dis¬ 
sipation  at  25°C  case  temperature . . .  10-50  beta  spread  . . .  collector 
reverse  voltages  of  50  and  70v  .  .  .  maximum  collector  reverse 
currents  of  1.0  (25°C)  and  100  (150®C). 

Check  the  s^ranteed  specs  below  and  take  immediate  advantage 
of  advanced  performance  in  your  designs.  Both  units  are  ready  for 
your  orders  in  every  TI  distributor’s  stocks  today,  and  in  quanti¬ 
ties  of  1,000  and  up  from  your  nearest  TI  sales  office. 


CURVE  A 


f  —  FREQUENCY  —  me 

OSCILLATOR  POWER  OUTPUT  vt.  FREQUENCY 


VcB 

vdc 

+70  (2H716) 


Yce 

V  dc 

-HO  (2N71C; 
+35  (2N715j 


1  Tbit  powur  rating  for  1000  hours  txpodod  IHo  at  a  cast  tamparaturt 
of  25^C  daratad  linaarly  to  +175°  casa  tamparatura  at  tha  rata  of 
.125*C  par  mw. 

X  Maximum  voltafa  ratings  at  an  ambiant  tamparatura  of  +25°C. 

S  BVQgo- 11**  voltaga  at  which  h|rg  approachas  ona  whan  tha 
amittar-base  diode  is  open  circuited.  This  value  may  be  aicaedad  in 
applications  where  tha  dc  circuit  resistance  (RpE)  between  base  and 
emitter  is  a  finite  value. 

Whan  tha  amittar-base  diode  has  a  reverse  voltaga  applied,  peak 
collector  to  emitter  voltaga  equal  to  WcBO  minus  Vgg  may  be 
allowed.  Such  conditions  may  be  encountered  in  class  B  or  C 
amplihars  and  oscillators. 

*Pulsa  Measurement 

**Specify  IggQ  on  commercial  data  sheet 

***Spacify  I^bo  bb  commercial  data  sheet 


•VcEtsat) 


Amplifier 


Power 

Output 

and 

Transducer 

gain 


Texas 

the  fixsi  silicon  transistor  manufacturer 


Instruments 

INCORPORATED 

SCMICONOUCTOR-COIWPONENTS  DIVISION 

13SOO  N.  CCNTWAI.  EXFItCSSWAY 

POST  OFFICE  BOX  SIX  •  DALLAS. TEXAS 


Only 

Sealectro 


TEFLON*  ,  ' 

JACKSa/7c/ PLUGS 
In  10  CODE  COLORS! 


A  Non-breakable  patch-cord  board  with 
“Press-Fit”  jacks  mounted  in  metal 
plate  to  take  matching  plugs  and  cords. 

B  Typical  “Press-Fit”  jacks  and  plugs  in 
wide  range  of  designs  and  sizes,  even 
to  subminiature  test-point  jacks. 

C  Printed-wiring  “Press-Fit”  jack  that 
mounts  in  three  holes  forming  a  triangle, 
and  is  dip-soldered  from  underside  of  board. 


Making  and  breaking  electronic  con* 
nections  is  easier  with  genuine  Sealectro 
“Press-Fit”  jacks  and  plugs  and  break¬ 
away  connectors.  Wide  choice  of  types 
provides  just  the  right  answer  for  each 
application.  And  it’s  easier,  because: 

■  One-piece  jack  or  plug.  No  threads, 
nuts,  washers,  lockwashers  or  other 
hardware  required.  Minimum  labor. 

■  Teflon  body  provides  maximum', 
electrical  insulation  in  minimum  bulk.i 
High  immunity  to  shock,  vibration,^ 
breakage,  heat  and  other  operating 
conditions. 

■  “Press-Fit”  jacks,  accepting  probes 
from  .040"  to  ,090",  have  heat-treated 
beryllium  contacts  for  easy  insertion 
and  withdrawal,  as  well  as  longest  serv«! 
ice  life. 

LITERATURE... 

Latest  “Press-Fit”  catalog  containing  a 
wide  selection  of  Teflon  jacks,  plugs 
and  connectors,  is  yours  for  the  asking.^ 


O  Simple  “Press-Fit"  jack  that  mounts  in 
printed-wiring  board  and  right-angle  panel. 


♦  Reg.  Trademark  of  E.  /.  DuPont  de  Nemours  &  Co.,  Inc. 


-100  F  to  -1-300  F  or  to  -I-500F. 
Cooling  rates:  to  —70  F  in  38  min¬ 
utes.  Heating  rates:  from  —70  F  to 
ambient  in  14  minutes,  from  am¬ 
bient  to  -I- 300  F  in  20  minutes  and 
to  -f  500  F  in  46  minutes.  The  cham¬ 
ber  is  designed  for  testing  aircraft, 
electronic,  and  missile  components 
in  actual  flight  simulation. 

CIRCLE  317  ON  READER  SERVICE  CARD 

Diode 

millimeter  wave 

Philco  Corp.,  Philadelphia,  Pa., 
announces  a  new  millimeter  wave 
diode,  the  1N2792,  for  extremely 
low  noise  mixer  performance  at 
70,000  me.  This  crystal  is  of  in¬ 
tegral  waveguide  construction  with 
the  germanium  point  contact  struc¬ 
ture  mounted  in  a  section  of  RG- 
98/U  waveguide.  The  1N2792  is 
primarily  designed  for  radar  and 
space  communication  applications. 
It  is  also  well  suited  for  ehf  video 
detector  applications.  A  crystal 
noise  figure  maximum  of  13  db  with 
this  hermetically  sealed  unit  as¬ 
sures  lowest  possible  noise  perform¬ 
ance  at  70  kmc. 

CIRCLE  318  ON  READER  SERVICE  CARD 


Multistylus  Recorder 
immediate  printout 


Radiation  Inc.,  P.  O.  Box  37,  Mel¬ 
bourne,  Fla.  The  Radicorder  plays 
an  important  part  in  almost  limit¬ 
less  systems  applications  requiring 
versatile,  real-time  data  presenta¬ 
tion,  plus  a  permanent  record  for 
post-event  analysis.  Primarily,  it 
allows  the  monitoring  of  digital 
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data  in  visual  form.  In  situations 
where  the  phenomena  beinsr  moni¬ 
tored  supply  power  directly  to  the 
direct-writing  styli  the  Radicorder 
can  be  used  without  intermediate 
writing  circuits.  The  recording- 
styli  head  is  constructed  of  individ¬ 
ual  modules.  Maximum  capacity  of 
646  styli  is  obtained  by  the  assem¬ 
bly  of  19  molded  modular  units, 
each  of  which  contains  34  styli.  The 
plug-in  modular-head  construction 
provides  economy,  plus  flexibility  of 
arrangement  and  easy  replacement. 

CIRCLE  319  ON  READER  SERVICE  CARD 
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Hundreds  of  standard 


TERMINAL  PANELS 

Complete  equipment  for 

^  SPECIALS 


Several  pages  of  Jones 
Catalog  No.  22  illustrate 
standard  and  special 
panels  we  are  constantly 
producing.  Latest  spe¬ 
cial  equipment  enables 
us  promptly  to  produce 
practically  any  panel  re¬ 
quired.  Send  print  or 
description  for  prices, 
without  obligotion.  Hun¬ 
dreds  of  stondord  ter¬ 
minal  strips  also  listed. 
Send  for  Catalog  22  with 
engineering  drawings  and 
data. 

JONES  MEANS  PrevM  QUALITY 


Send  your 
specifications 
for  prompt 
I — quotation— I 


Howard  B  Jones  Division 

Ci*sct«  w A Nus *c Yu* 'NO  COmAAHT 

CHICAGO  ;4  '  LLINO!?- 

DtVtSJQN  OR  UNitIO  CAt*  RaSHneo  C0«' 


A-M/F-M  Generator 
rugged  unit 

Philips  Eindhoven,  EMA  Dept., 
Netherlands.  Type  GM2621  a-m/ 
f-m  generator  supplies  a  signal  in 
the  frequency  range  of  4.5-300  me 
Cin  7  overlapping  ranges)  with  an 
accuracy  of  1  percent  and  a  drift  of 
0.005  percent  in  a  10  minute  period. 
Modulation  possibilities :  Internal — 
a-m/f-m  1,000  cps  and  f-m  at  line 
frequency  with  or  without  blank¬ 
ing;  external — a-m/f-m  30  cp8-25 
ka  With  a-m  the  modulation  depth 
is  adjustable  between  0-30  percent 
and  with  f-m  the  frequency  sweep 
is  variable  between  0-250  kc. 

CIRCLE  320  ON  READER  SERVKE  CARD 


Low-Pass  Filter 
1 3-element 

Frequency  Standards,  a  Division 
of  Harvard  Industries,  Inc.,  P.  O. 
Box  190,  Red  Bank,  N.  J.,  has  avail¬ 
able  a  new  13-element  low-pass  Al¬ 
ter  that  features  a  more  compact 
design.  Model  FS-23L  has  a  1  db 
down  frequency  of  2,300  me  and  a 
power  handling  capacity  up  to  2 
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DELIVERED 

OFF-THE-SHELF 

From 


mOM  Y 

J^Your  Authorized 
Tl  Distributor 

ALL  Tl  semiconduclors  are  in 
stock,  ready  fo  be  rushed  to  you 
NOWI  There  is  no  delay  when 
you  order  from  MILGRAY. 

You  know  you  ore  getting  maxi¬ 
mum  reliability  when  you  specify 
Texas  Instruments  semkonduc- 
tors,  USE  PROVED  by  thousands 
of  customers  and  GUARANTEED 
for  one  full  year  by  Tl. 

AVAILABLE  IN 
1-999  QUANTITIES: 

Silicon  transistors,  garmanium  tran¬ 
sistors,  silicon  diodes  and  r«ctifi*rs 
and  carbon  film  resistors. 


sensistor  silicon  resistors:  1-499 
ton-TI-cop  tantalum  capacitors:  1-99 


CIRQE  95  ON  READER  SERVKE  CARD  95 


hours 


J  I.  C  STANDARD  SYMBOLS  AS  RLCOMMENDED  BY  THE  JOINT 
INDUSTRIAL  CONFERENCE  IN  MARCH  1953 

DESIGNED  TO  ASSIST  IN  THE  DEPICTION  OF  CIRCUITS  IN  ELEC¬ 
TRICALLY  CONTROLLED  MACHINERY  AND  ELECTRIC  AUTOMATION 
OF  PRODUCTION  PROCESSES 

MADE  OF  030  MATTE  FINISH  MATHEMATICAL  QUALITY  PLASTIC 
ONE  OF  THE  MORE  THAN  FIFTY  RAPIDESIGN  TIME-SAVER  TEM¬ 
PLATES  -  ALL  OF  WHICH  ARE  BETTER  MADE.  MORE  USEFUL  AND 
LESSER  PRICED 


$2.50  AT  YOUR  LOCAL  DEALER 
CATAIOGUC  Si  AVAILABLE  UPON  BEOUES^ 


RAPlIlE^SIGhl 


electronics 

BUYERS’  GUIDE 

A  McGRAW-HILL  PUBLICATION 
330  WEST  42nd  ST.  NEW  YORK  36.  N.  Y 


LOW  COST 

ELAPSED  TIME  INDICATOR 


Unsealed,  bakelite  case  design  provides 
low  cost.  Self-storting  synchronous  motor 
drives  S-digit  counter;  records  hours  to 
99999  or  hours  and  tenths  to  9999.9. 
Squore  Model  S3  SET  3'/i'  also  available. 
For  1 1 0  or  220  volt.  60  cycle  AC.  Standard 
ASA 'MIL  S'/s"  mounting.  Data  on  request. 
Marion  Instrument  Division.  Minneapolis* 
Honeywell  Regulator  Co..  Manchester.  New 
Hampshire.  U.S.A.  In  Canada,  Honeywell 
Controls  Umiled,  Toronto  17,  Ontario. 


Honeywell 

. ......  liil  iK-Oilot 
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No  quicker,  more  accurate 
way  to  get  information  on 
PRODUCTS  and  SERVICES 
than . . . . 


electronics 

BUYERS' 

GUIDE 


Our  Inertial  guidance  systems  utilize  two-degrees*of-freedonr» 
gyros.  If  you  would  like  to  do  advanced  work  with  these  and 
have  had  at  least  a  year  of  engineering  experience,  please 
write  Mr.  C.  T.  Petrie,  Manager,  Research  &  Engineering  Staff. 


LITTON  INDUSTRIES  Electronic  Equipments  Division 
Beverly  Hills,  California 


) 


•1 


fRff  52-page  catalog 


HIRSCHMANN 


PLUGS 

SOCKETS 

TERMINALS 

NOW  AVAILABLE 
ON  THE  AMERICAN  MARKET 

Standard  of  excellence  m  Europe  for 
more  than  30  years.  Designed  to  both 
American  and  European  standards. 
Write  today  Mr.  S.  M.  Scher 

RYE  SOUND  CORP. 

145  Elm  St.,  Mamaroneck,  N.  Y. 
West  Coast  warehouse; 

1113  El  Centro.  Hollywood,  Calif 
Other  precision  ffye  Soc/nd  products;  eor. 
phones,  headsets,  mmioture  microphones, 
sub-mmioture  components. 
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THE  BINOCULARS? 

With  everybody  watching  each  other 
along  the  DEW  line  and  the  Iron  Curtain 
these  days,  elerironirs  has  replaced  bin* 
oculars. 

What’s  happening  in  the  giant  markets 
for  missile  controls,  radar  and  communi* 
cations  equipment? 

elerironirs  tells  how  things  are  going, 
keeps  you  informed  of  developments  as 
they  occur.  This  is  a  good  time  to  sub¬ 
scribe  or  renew  your  subscription.  Just 
fill  in  box  on  Reader  Service  Card.  Easy 
to  use.  Postage  free. 

FIND  WHAT 
YOU  NEED  IN... 

electronics 


kw  peak.  Maximum  insertion  loss 
is  0.5  db  in  the  pass-band;  input 
vswr  is  1.5:1  below  the  0.1  db. 
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Silicon  Zener  Diode 
10  w  rated 

International  Rectifier  Corp., 
1521  E.  Grand  Ave.,  El  Segundo, 
Calif.  Low-cost  10-w  rated  Tri- 
Sealed  silicon  Zener  diodes  feature 
a  three-layer  seal  providing  high 
resistance  to  temperature  extremes, 
humidity  and  shock.  Designed  spe¬ 
cifically  for  commercial  equipment 
applications,  these  diodes  demon¬ 
strate  low  Zener  impedance  values 
and  sharp  Zener  “knees”.  They  are 
available  in  standard  RETMA  10 
percent  voltage  steps  from  5.6  to 
27  V. 
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Lubrication 
solid  film 

Poly  Chem,  541  S.  Webster,  In¬ 
dianapolis  19,  Ind.,  announces  a  new 
development  in  the  field  of  solid  film 
lubrication.  This  specially  prepared 
formulation  of  molybdenum  disul¬ 
fide,  Poxylube,  is  easily  applied  by 
any  of  the  usual  methods  of  paint¬ 
ing  such  as  spraying,  brushing,  or 
dipping.  The  dried  film  provides 
permanent  lubrication  on  all  types 
of  rotating  and  sliding  bearing  sur¬ 
faces.  It  is  claimed  that  Poxylube 
produces  outstanding  lubricity,  and 
formerly  unobtained  adhesion,  to 
metals  with  no  more  surface  prepa¬ 
ration  than  simple  degreasing.  This 
property  enables  industrial  users 
to  adapt  this  lubricating  system  to 
existing  products  without  major 
production  modification. 
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DELIVERED 

OFF-THE-SHELF 


From 

NEWARK 

ELECTRIC  CO. 

c'^QYour  Authorized 
Tl  Distributor 

Tl  Mmiconductor*  ar.  USE-PKOVCD 
by  thousand,  of  custom.r,  and 
GUARANTffO  for  ono  full  yMrl 
Now  ovoiloblo  qt  Factory  PricM  in 
1-999  quontiti.,:' 

Silicon  transistor,,  g.rmonium  tron- 
sistors,  siiicon  diodM  and  roctifion 
and  carbon  fiim  rosistors. 
samittor  siiicon  rasistors:  1.499 
ton-TI-cop  tontoium  capacitors:  1*99 


FREE 

Newark  Electric’s  all-new 
1960  INDUSTRIAL  ELEC¬ 
TRONICS  CATALOG  it70 

Order  your  copy  now!  Over  500 
industrial  suppliers  in  one  giant 
404-page  referencel  An  up-to-the- 
minute  guide  to  the  latest  listings  of 
electronic  equipment  .  .  .  including 
Texas  Instruments  complete  line 
of  semiconductors  ond  components. 
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Will  tomorrow  be  a  challenge 


or  a  bore? 

if  you  feel  that  your  present  job  is 
not  fully  tapping  your  potential,  here 
are  4  new  career  opportunities  for 
Electronics  Engineers  that  have  every 
bit  of  the  challenge  you  may  be 
looking  for  .  .  . 


ISite  Systems  Reliability  Engineer:  This  position  calls 
for  a  seasoned  engineer  capable  of  integrating  and 
directing  on-site  reliability  assurance  activities 
necessary  to  secure  customer  acceptance  of  the  detec¬ 
tion  system.  Unusual  combination  of  technical  ability, 
relations  and  communications  (written  and  spoken)  is 


2  Radar  Equipment  Systems  Specialist:  This  position 
calls  for  a  creative  engineer  capable  of  conceiving 
and  directing  the  design  of  long-range  radar  sys¬ 
tems.  Desirable  experience  includes  around  ten  years  in 


required.  Desirable  experience  includes  approximately 
ten  years  in  design  and  field  installation  of  transmitters 
on  electronic  systems  with  ability  in  both  electronic 
and  mechanical  fields.  Ability  to  motivate  technicians 
for  optimum  performance  is  necessary.  Salary  structure 
is  equal  to  the  challenge. 


at  least  one  of  the  following:  radar  systems  design, 
antenna  systems,  R.F.  components,  radar  receiver  sys¬ 
tems  or  radar  data  processing  systems.  Salary  structure 
is  equal  to  the  challenge. 


3  Advanced  Systems  Engineer:  This  position  calls  for 
a  creative  engineer  capable  of  defining  future  de¬ 
fense  and  space  detection  problems  as  well  as  the 
ability  to  conceive  and  establish  the  feasibility  of 
optimum  systems  solutions  to  these  problems — making 
use  of  the  most  advanced  techniques  and  understand¬ 
ing.  He  must  recognize  the  need  for  and  coordinate  the 
development  of  new  techniques  and  the  exploration  of 


new  phenomena  in  the  area  of  detection  systems.  Back¬ 
ground  desired:  Bachelor  degree  plus  a  combination  of 
advanced  training  and  several  years  experience  in  both 
the  theoretical  and  practical  aspects  of  detection  sys¬ 
tems  engineering.  A  desire  to  work  in  the  conceptual 
phase  of  system  design  with  the  analytical  ability 
required  to  evaluate  and  demonstrate  the  effectiveness 
of  proposed  systems. 


4  Advanced  Radar  Systems  Analysis  and  Development 
Engineer:  Engineers  are  needed  who  are  able  to 
visualize  and  define  future  defense  and  space  prob¬ 
lems — conceive  advanced  radar  systems  to  solve  them. 
An  advanced  degree  and/or  strong  background  in  sys¬ 
tem  analysis  and  design  is  essential.  Assignments  oiien 


include:  analyze  and  define  requirements  for  advance 
detection  systems  and  determine  broader  parameters 
for  such  systems,  establish  their  feasibility;  analyze 
long  range  missile  detection  systems  and  specify  op¬ 
timum  configuration  on  the  basis  of  utility,  perform¬ 
ance,  cost  and  delivery.  um 


All  of  these  openings  are  on  General 
Electric  missile  and  satellite  detection  proj¬ 
ects  and  will  be  filled  with  engineers 
having  the  capability  and  desire  to  make 
creative  contributions^ 


Writ*  in  confidmcn  fo  T.  M.  Gnorgn, 
Supwvitor—PftOHifl  Adminittration 


Missile  Detection  Systems  Section 
HEAVY  MILITARY  ELECTRONICS  DEPARTMENT 


GENERAL 


ELECTRIC 


SYRACUSE,  NEW  YORK 
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Literature  of  the  Week 


PULL-PUSH  SWITCHES.  Chicago 
Telephone  Supply  Corp.,  Elkhart, 
Ind.  An  advance  data  sheet  con¬ 
tains  dimensional  drawing  and 
technical  description  of  two  new 
13/16  in.  diameter  pull-push 
switches  of  simple  design. 

CIRCLE  350  ON  READER  SERVICE  CARD 

DRY  CALORIMETRIC  POWER 
METERS.  Polytechnic  Research  & 
Development  Co.,  Inc.,  202  Tillarj’ 
St.,  Brooklyn  1,  N.  Y.  PRD  Report, 
Vol.  6,  No.  3,  entitled  “Dry  Calori¬ 
metric  Power  Meters,”  discusses 
a  more  accurate  method  for  the 
measurement  of  microwave  power 
at  higher  frequencies. 

CIRCLE  351  ON  READER  SERVICE  CARD 

ELECTROMECHANICAL  COM¬ 
PONENTS.  Sterling  Precision 
Corp.,  17  Matinecock  Ave.,  Port 
Washington,  L.  I.,  N.  Y.,  has  com¬ 
piled  a  complete  512  page  catalog 
featuring  over  20,000  standard 
precision  electromechanical  com¬ 
ponents. 
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MAGNETIC  TAPE  RECORDER. 
Ampex  Data  Products  Co.,  934 
Charter  St.,  Redwood  City,  Calif. 
A  20-page  booklet  covers  the  FR- 
lOOB,  a  high-performance,  general 
purpose  recorder/reproducer. 

CIRCLE  353  ON  READER  SERVICE  CARD 

PRODUCTS  CATALOG.  EEMCO, 
Div.  of  Electronic  Specialty  Co., 
5121  San  Fernando  Rd.,  Los 
Angeles  39,  CaJif.  Catalog  EE-100 
covers  motors,  actuators  and  elec¬ 
tromechanical  systems.  Copies  are 
available  by  writing  on  company 
letterhead. 


based  on  the  type  MA-12  minia¬ 
ture  rotary  selector  switch. 
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MAGNETIC  CLUTCH.  Guidance 
Controls  Corp.,  110  Duffy  Ave., 
Hicksville,  L.  I.,  N.  Y.  A  data 
sheet  on  the  C-18  magnetic  clutch 
featuring  new  electromagnetic  de¬ 
sign  is  now  available. 
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CAPACITORS.  Electra  Mfg.  Co., 
4051  Broadway,  Kansas  City,  Mo. 
An  8-page  catalog  describes  a  com¬ 
plete  line  of  ceramic  disk  and  plate 
capacitors. 

CIRCLE  357  ON  READER  SERVICE  CARD 

RELAYS.  Hi-G  Inc.,  Bradley 
Field,  Windsor  Locks,  Conn.  Cata¬ 
log  No.  259  is  a  20-page  descrip¬ 
tion  of  a  wide  line  of  rugged 
rotary  action  relays. 
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SILICON  TRANSISTORS.  Texas 
Instruments  Inc.,  13500  N.  Central 
Expressway,  Dallas,  Texas.  A  re¬ 
cent  mailing  piece  lists  more  TI 
silicon  transistors  that  meet  Navy 
specs,  and  the  2N118  which  now 
meets  JAN  specs. 
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FILTER  DATA.  Control  Electron¬ 
ics  Co.,  10  Stepar  Place,  Hunting- 
ton  Station,  N.  Y.,  has  available 
data  sheet  No.  601  on  a  line  of 
high,  low,  bandpass  and  telemeter¬ 
ing  filters  in  custom  or  standard 
designs. 
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LINEAR  AMPLIFIER.  The  Victo- 
reen  Instrument  Co.,  5806  Hough 
Ave.,  Cleveland  3,  Ohio.  Form 
3014-9C  describes  the  model  851 
DD-2  non-overload  linear  ampli¬ 
fier. 
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GOVERNMENT  SPECIFICA¬ 
TIONS.  Magic  Chemical  Co.,  121 
Crescent  St.,  Brockton  2,  Mass., 
has  published  a  new  edition  of  its 
catalog  listing  1,000  official  U.  S. 
Government  specifications  cover¬ 
ing  adhesives,  sealants,  paints, 
cleaning  compounds,  and  chemical 
compounds. 
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ELECTRICAL  INSTRUMENTS. 
Muirhead  Instruments  Ltd.,  Strat¬ 
ford,  Ontario,  Canada,  has  availa¬ 
ble  a  condensed  catalog  illustrat¬ 
ing  and  describing  a  line  of 
precision  electrical  instruments. 

CIRCLE  354  ON  READER  SERVICE  CARD 

MINIATURE  ROTARY 
SWITCHES.  Electro  Switch  Corp., 
167  King  Ave.,  Weymouth  88, 
Mass.  Bulletin  14A  contains  de¬ 
tailed  information  on  the  ex¬ 
panded  line  of  ESCO  switches 


Texas  Instruments 

SEMICONDUCTORS 


From 

Lafayette  Radio 


Your  Authorized 
TI  Distributor 


COMPLETE  LINE 
AT  FACTORY 
PRICES! 

For  fast,  reliable  delivery  on 
all  TI  use-proved,  guaranteed 
semiconductors  and  components, 
just  call  Lafayette  Radio  and 
get  off-the-shelf  delivery. 


Free! 

1960  ELECTRONICS 
CATALOG  #600 

Telephone  or  write  now  for  your  free  copy 
of  Lafayette  Radio's  new  industrial  electron¬ 
ics  catalog  .  over  300  pages  describing 
the  industry's  latest  electronic  equipment, 
including  Texas  Instruments  complete  line 
of  semiconductors  and  components. 


Department  TI-K 


139  W.  2nd  StrMt  100  6th  Avt. 

PtninlMd,  Nnw  JnrMjr  Nnw  York  13,  N.Y. 
PL  6-47U  WO  6-S300 

16S-M  Uborty  Avo. 

Jamtica  33,  Now  York 
AX  1-7000 

no  Fodoral  Straot  24  Contral  Avik 

Boston  10,  Mass.  Nawark  2,  Now  Jersoy 
HU  2-7150  MA  2-1661 
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PLANTS  AND  PEOPLE 


According  to  Scheraga,  Analab  is 
designing  its  oscilloscopes  on  a 
modular  basis  and  setting  up  its 
production  control  and  manufactur¬ 
ing  facilities  so  as  to  be  able  to 
handle  readily  special  versions  of 
its  standard  line.  By  staffing  sepa¬ 
rately  for  this  activity,  the  company 
will  not  have  to  tie  up  its  design 
engineering  department  which  is 
concentrating  on  proprietary  cata¬ 
log  items. 


Electronic  Specialty  Expands 


Electronic  Specialty  Co.,  Los  Angeles,  Calif.,  has  completed  a  major 
phase  in  its  ex-pansion  program  by  the  enlargement  of  its  Radiating  Sys¬ 
tems  Laboratory  and  Test  Facilities. 

Ben  J,  Ciscel,  senior  vice  president,  says:  “The  expanded  facility  has 
tripled  the  lab’s  former  size  and  includes  complete  new  antenna  pattern 
measurement  ranges  and  built-in  fixed  ground  planes.  The  complete  instal¬ 
lation  has  been  scientifically  constructed  to  eliminate  all  interference, 
stabilize  frequency  and  provide  a  new  flexibility  in  testing  advanced 
antenna  and  microwave  systems  of  all  types.” 

The  Radiating  Systems  division,  which  has  been  a  major  factor  in 
the  company’s  communications  and  countermeasures  activities,  is  also 
augmenting  its  engineering  personnel  and  capabilities. 

The  new  facility  has  been  planned  to  enable  the  company  to  undertake 
major  programs  for  the  location,  design,  testing,  development  and  produc¬ 
tion  of  any  magnitude  and  scope. 

The  design  of  this  modem  laboratory  was  patterned  after  the  Avionics 
Systems  and  Components  Laboratory  completed  last  June.  Operating 
methods  in  that  new  facility  resulted  in  greatly  increased  efficiencies  and 
expanded  engineering  activity,  says  Rollin  M.  Russell,  executive  vice 
president. 


Hoffman  Promotes 
H.F.  Schoemehl 

New  director  of  engineering  of 
Hoffman  Electronics  Corporation’s 
semiconductor  plant  in  Evanston, 
Ill.,  is  Henry  F.  Schoemehl.  For¬ 
merly  the  plant’s  marketing  direc¬ 
tor,  he  succeeds  J.  R.  Madigan, 
resigned. 

Before  joining  Hoffman  in  1955, 
Schoemehl  was  a  supervisory  de¬ 
sign  engineer  at  the  U.  S.  Naval 
Avionics  Facility,  Indianapolis,  Ind. 


high  power  modulator  and  radar 
systems  design.  He  was  formerly 
senior  project  engineer  at  FXR 
Inc.,  Woodside,  N.  Y.,  where  he  was 
engaged  in  the  manufacture  of  cus¬ 
tom-made  test  equipment  and  high 
power  modulators,  and  in  the  devel¬ 
opment  of  high  power  pulsed  radar 
transmitters. 


Analab  Forms 
New  Division 

Formation  of  a  Special  Products 
division  was  recently  announced  by 
Morton  G.  Scheraga,  president, 
Analab  Instrument  Corp.,  Cedar 
Grove.  N.  J.  Heading  up  this  pro¬ 
gram  is  Max  Schneiderman,  who 
comes  to  Analab  from  the  Elec¬ 
tronic  Tube  Corp.,  where  he  was 
chief  engineer. 


Lenkurt  Elects 
Two  Officers 

Election  of  William  H.  Heflin  as 
a  vice  president  and  a  director,  and 
of  Lee  G.  Phillips  as  treasurer  and 
controller  of  Lenkurt  Electric  Co., 
Inc.,  San  Carlos,  Calif.,  was  re¬ 
cently  announced. 

Both  new  officers  are  long-time 
Lenkurt  employees.  Heflin  has  been 


Stavid  Hires 
Martinovitch 

Vadim  N.  Martinovitch  has  joined 
Stavid  Engineering,  Inc.,  Plainfield, 
N.  J.,  as  engineering  consultant  in 
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WHO'S  MAKING 
OUT  BEST? 

A  quick,  S-minute  Financial  Round* 
up  that  names  electronics  companies 
that  have  achieved  substantial  financial 
gains.  Tells  where  they  are  and  what 
they  make. 

I  Fast  visual  summary  of  active  stocks 
each  week  in  the  electronics  industry. 
New  public  issues.  Stock  price  averages. 

This  highly  readable  score  card  helps 
keep  you  informed  on  what  counts  most 
on  the  financial  front.  This  is  just  one 
more  reason  why  you  should  subscribe 
to  electronic*  (or  renew  your  subscrip* 
tion).  Fill  in  box  on  Reader  Service 
Card.  Easy  to  use.  Postage  free. 

FIND  WHAT 
YOU  NEED  IN... 

electronics 

ELECTtONICS  •  JANUARY  22,  1960 


NOW  50  WAHS! 
IN  A  DURABLE 

SOLDERING  PE 


/  m 


EXTRA-LONG  LIFE  ELEMENT 
DOUBLE  LIFE  CLAD  TIP 


Does  the  work  of  100  watts 


ventilation,  plus  stainless  steel 
housing,  insures  a  cool  handle. 

A  new  development  makes 
possible  a  multi-coated  copper 
tip  which  gives  long  life  under 
the  severe  conditions  brought 
about  by  the  powerful  50 
watt  rating. 


INDUSTRY'S  No  1 


HEXAGON  ELECTRIC  CO. 

130  WEST  CLAY  AVENUE.  ROSELLE  PARK,  N.J. 


SERVING  INDUSTRY  FOR  A  QUARTER  OF  A  CENTURY 
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pREcistoN  synchros 
resolvers 
tachometers 


Research,  Engineering  &  Manufacturing; 
1742  S.  Crenshaw  Blvd.,  Torrance.  California 


Executive  &  Sales  Offices 

136  Church  St  .  New  York  7  .  BEekman  3-2804 


the  quality  name  in  precision  servo  components 
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This  is  the  new  knight-kif  ac  vtvm.lt  marks  a  major  achieve¬ 
ment  in  instrumentation..^nd  a  breakthrough  in  the  professional 
instrument  price  barrier.  Here  is  the  only  vtvm  with  automatic 
range  selection... featuring  a  self-seeking  mechanism  which 
automatically  selects  the  proper  range  when  probes  are  touched 
to  the  circuit  under  examination.  Simultaneously,  a  front  panel 
light  indicates  the  range  in  use.  There  are  11  ranges  from  3 
millivolts  to  300  volts  full  scale;  frequency  response  to  2.5 
me.  Reads  as  low  as  lOOjyiv.  This  precision  instrument  is  an 
exclusive  knIght-kIt  development,  designed  for  easy  as¬ 
sembly.  There  is  nothing  like  it  on  the  market,  in  any  form  or 
at  any  price.  Available  only  from  Allied  Radio . $99.50 


Send  for  special  bulletin  covering  the  remarkable  specifications  and 
full  details  of  the  Knight-Kit  AC  VTVM  with  Automatic  Range  Selection 

»xc/uatv»/y  by  ALLIED  RADIO 

100  N.  Western  Ave.,  Chicago  N.  III.  D«pt.  66-A 


the  kni^ht'-kit  DC  Lab  Oscilloscope 
with  Interchangeable  Vertical  Amplifiers 

For  the  first  time— a  triggered  sweep  DC  iab  scope  with  plug¬ 
in  interchangeable  vertical  amplifiers,  in  easy-to-bulld  kit  form. 
Highlights:  crystal-controlled  timing  markers;  DC  amplifiers 
In  both  horiyontal  and  vertical  channels;  electronically  regu¬ 
lated  power  supply.  Three  interchangeable  vertical  preamps 
available:  high-gain  differential;  wide-band  (to  10  me);  and 
dual-trace  (also  blank  plug-in  chassis  for  your  own  circuitry). 
The  only  instrument  of  its  kind  in  kit  form.  The  performance 

is  truly  impressive.  The  price  (less  preamps) . $2tS 

for  full  details,  ask  for  descriptive  bulletin 
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general  manager  of  the  Commercial 
Products  division  the  past  year, 
while  Phillips  has  been  controller 
and  head  of  all  accounting  opera¬ 
tions. 


ERA  Subsidiary 
Gets  President 


Abraham  B.  Cohen  was  recently 
appointed  president  of  Advanced 
Acoustics  Corp.,  Nutley,  N.  J.,  new 
wholly  owned  subsidiary  of  Elec¬ 
tronic  Research  Associates,  Inc., 
Cedar  Grove,  N.  J. 

Advanced  Acoustics  specializes 
in  the  development  and  manufac¬ 
ture  of  high  fidelity  reproducers, 
industrial  sound  equipment,  and 
ultrasonic  transducers  and  appa¬ 
ratus. 

Cohen  has  been  active  in  the  fields 
of  theoretical  and  applied  acoustics 
for  over  25  years.  For  the  last  12 
years  he  was  with  University  Loud¬ 
speakers,  Inc.,  where  he  last  served 
as  engineering  manager. 

Daystrom  Ups 
Querner 

Edward  J.  Querner  has  been 
named  manager  of  manufacturing 
of  Daystrom  Transicoil,  a  division 
of  Daystrom  Inc.,  Worcester,  Pa. 
Before  joining  Daystrom  a  year 
ago,  he  was  for  five  years  vice 
president  of  manufacturing  and  en¬ 
gineering  of  Fischer  &  Porter  Co., 
Hatboro,  Pa. 

Querner  has  served  as  Transi- 
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vania, 


coil's  assistant  manager  of  manu¬ 
facturing  since  February  1959. 

News  of  Reps 

Acton  Laboratories,  Inc.,  Acton, 
Mass.,  has  appointed  Lowry  Diet- 
rich  Co.  of  Cleveland,  Ohio,  to 
represent  ALI’s  complete  line  of 
electronic  laboratory  test  instru¬ 
ments  in  Ohio,  Kentucky,  West 
Virginia,  and  western  Pennsyl- 


Chemtronics  Inc.,  Brooklyn,  N.  Y., 
appoints  Stanley  K.  Wallace  Asso¬ 
ciates,  Inc.  of  Lutz,  Florida,  to 
cover  Alabama,  Florida,  Georgia, 
Mississippi,  North  and  South  Caro¬ 
lina,  and  Tennea.see. 

I.«o  Jacobson  Co.,  Inc.  of  Buffalo 
and  Scotia,  N.  Y.,  is  named  to  rep¬ 
resent  Robins  Industries  Corp., 
Flushing,  N.  Y.,  in  state  of  New 
York  except  metropolitan  area. 

Community  Engineering  Corp., 
State  College,  Pa.,  announces  the 
following  sales  rep  appointments 
for  the  company’s  line  of  low  noise 
vhf  and  uhf  preamplifiers,  and  wide 
band  distributed  amplifiers: 

William  R.  Lehmann  Co.  of  Or¬ 
lando,  Fla.,  covering  Florida,  Ala¬ 
bama,  and  Georgia;  Philip  Nesbitt 
Co.  of  Bethesda,  Md.,  covering 
Maryland,  Delaware,  Virginia, 
Washington,  D.  C.,  lower  New 
Jersey  and  eastern  Pennsylvania. 

New  sales  reps  appointed  by  Tech¬ 
nology  Instrument  Corp.,  Acton, 
Mass.,  are: 

Kinrick  of  St.  Louis,  Mo.,  Mis¬ 
souri  and  Kansas;  and  Jim 
Morrow  Sales  of  Highland  Park, 
Mich.,  for  Michigan. 

Ballantine  Laboratories,  Inc., 
Boonton,  N.  J.,  has  appointed  man¬ 
ufacturer’s  reps  in  three  areas. 

Bayly  Engineering,  Ltd.,  of  To¬ 
ronto,  Canada,  is  named  for  On¬ 
tario  and  provinces  of  eastern 
Canada. 

Ohio  Instrument  Co.  of  Dayton, 
Ohio,  will  cover  Ohio  and  the 
Pittsburgh  area  of  Pennsylvania. 

Gaine  Engineering  Co.  of  De¬ 
troit,  Mich.,  is  rep  for  the  Michi¬ 
gan  area. 


RONDO' 


'tho  pack  with  tha  built-in  shock  absorber" 

'  This  Unique  System 

Small  Delicate  Components 
^  \  '’V  by  the  spring-clip  action  of  its 

^  'll-,.  fluted  partitions  and  Offers: 

\  PROTECTION  in 

Y  {  Handling  and  Shipping 

I  FACILITY  in 

yy//  /  Production,  Storage,  and 

/  Inventory 

^  CONVENIENCE  at 
Receivers  End 

ECONOMY  in 
All  Phases 


RONDO  IS  A  PAPER  PRODUCT 
SOLD  AT  PAPER  PRICESI 

ANTI-TARNISH  BOARD  SUPPLIED 


Holds  objects  from  5/16"  to  IVe"  in  diameter.  Further  information  on  requesc 
Rondo  ProcoM  and  Doslcns  Patontod  In  All  Malor  Countrlas 


RONDO  of  AMKRICA,  ine.  100  a  Sanford  ST,  hamoen  14.  conn. 

C.  S.  Skolwall,  S27  S.  AUion^rio  A,*.,  la,  Aagalai  5.  Cal.,  rhaaa.  DUakirk  t-SS?* 
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VALUABLE  64  PAGE 
REFERENCE  SECTION 

in  electronics  BUYERS'  GUIDE 

Prepared  especially  by  the  25-inan  edi¬ 
torial  staff  of  electronics,  this  64-p>age 
section  is  designed  to  assist  the  buyer  by 
providing  him  with  market  data,  elec¬ 
tronics  applications,  market  distribution, 
market  reports  and  books,  indtutry  or- 
gemizations  and  services. 

electronics  BUYERS'  GUIDE 
and  Reference  Issue 

A  McGraw-Hill  Publication 
330  Wmt  42nd  Stroot 
Now  York  36,  Now  York 
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NEW  Transistorized  Relay 
Combihes  Fine-Sensitivity  with 
Heavy-duty  Construction 


Cutler-Hammer  has  developed  a  heavy- 
(^uty  transistorized  A-c  relay  which  will 
respond  to  either  an  A-c  or  D-c  signal 
between  .0028and  .025amperes.  The  heart 
of  this  compact  relay  is  the  plug-in  type 
signal-amplifying  module  which  contains 
all  the  electronic  parts.  This  tough  module 
is  practically  indestructible,  and  the  plug¬ 
in  design  simplifies  maintenance  .  .  .  cuts 
downtime  to  a  minimum.  The  Bulletin 
13535  transistorized  relay  requires  no 
warm  up  time  and  it  is  exceptionally  quick 
in  operation.  600  volt  model  offers  a  wide 
selection  of  contact  arrangements  .  .  . 
rated  15  amperes.  110  volt  model  rated  10 
amperes.  Prices  unusually  low.  Cutler- 
Hammer  also  offers  conductive  liquid  level 
probes,  and  photo-cell  units  for  use  with 
the  transistorized  relay. 


CUTLER'HAMMER 


CONTROL 


C«tUf-Homm«r  Inc.,  Milwo«lie«,  Wis.  •  0>ritm  Airborne  Instruments  Loberotery.  •  iuMmy  Cvtler-Hommer  InternottecMl,  C  A. 

Canadun  Cutler  Hammer,  ltd  .  Cutler  Hammer  Mencana,  S.  A  ,  Intercontinenla!  Electronics  ■'ic-corat;:- 


COMMENT 


A  Favor 

...  If  you  really  want  to  do  the 
industry  a  favor,  help  promote  the 
dictionary  word  minify  and  elimi¬ 
nate  the  unnecessary,  ugly  and  ille¬ 
gitimate  word  miniaturize. 

Frank  C.  Smith,  Jr. 
Southwest  Industrial 
Electronics 
Houston,  Texas 


Strictly  speaking,  “minify,” 
which  would  mean  “make  small,” 
is  certainly  more  accurate  a  de¬ 
scription  of  the  operations  now 
described  by  “miniaturize,”  which 
at  best  can  only  mean  “make  min¬ 
iature.”  However,  usage  governs; 
and  the  normative  function  of  the 
editor  does  not  extend  to  using 
terms  which  no  one  understands. 
We’re  for  minification,  at  least 
academically.  Any  takers? 


SPURS  •  HELICALS  •  WORM  AND  WORM  GEARS  •  STRAIGHT  BEVELS 
HAD  SCREWS  •  RATCHETS  •  aUSTER  GEARS  •  RACKS  •  INTERNALS  •  ODD  SHAPES 


Transformerless  Supplies 

As  I  was  going  over  past  issues 
of  your  magazine,  I  ran  across  the 
Electronics  Reference  Sheet  en¬ 
titled  “Transformerless  Supplies,” 
in  the  June  26  ’59  issue  (p  56). 
This  interested  me,  because  there 
would  be  no  heat  dissipation  in¬ 
volved.  Upon  reading  the  article, 
something  didn’t  ring  true  .  .  . 

When  a  capacitor  is  placed  in 
series  with  a  resistor,  and  the  com¬ 
bination  connected  to  a  117-volt  60- 
cps  voltage,  the  voltage  drop  across 
the  resistor  and  the  capacitor  com¬ 
bine  vectorially,  not  algebraically. 
Therefore,  since  in  a  series  circuit 
the  same  current  flows  through  each 
circuit  element,  the  impedance  tri¬ 
angle  is  similar  to  the  voltage  tri¬ 
angle. 

I  thought  that  surely  the  inaccu¬ 
racy  in  the  text  did  not  accurately 
reflect  the  thinking  of  the  author, 
F.  G.  Kelly.  Upon  checking  the 
nomograph,  which  I  reasoned  would 
be  accurate  even  though  the  text 
was  in  error,  I  found  that  it  too 
was  wrong. 

I  submit  that  the  equation  buried 
in  the  text  is  inaccurate,  in  that  the 
voltage  used  is  not  the  voltage  drop 
across  the  capacitor.  The  equation 
given  is 

n  _  X  10« 
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which  is  incorrect;  (117  —  J?»)  is 
not  the  voltage  drop  across  the  ca¬ 
pacitor.  The  voltage  drop  across 
the  capacitor  is\/(117)*  —  Et,  and 
^  10« 

«  V(117)*  -  Ek* 

in  microfarads  is  the  correct  equa¬ 
tion. 

John  Sutherland 
Boeing  Airplane  Co. 

Seattle,  Wash, 

.  .  .  The  algebraic  voltage  differ¬ 
ence  assumed  by  the  author  is  not 
valid  for  reactive  circuits.  The  ca¬ 
pacitor  value  found  by  his  nomo¬ 
graph  should  be  multiplied  by 

VdiT^f^O/Tn-T-nj;).  I 

For  a  12.6-volt  filament  the  error 
is  -1-10  percent.  Tolerances  are  also 
important;  a  slightly  bigger  ca¬ 
pacitor  reduces  appreciably  the 
tube  life. 

Jules  O’Shea 
Boeing  Airplane  Co. 

Seattle,  Wash. 


Tubes  in  Environmental  Extremes  | 
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Time-tested! 


Congratulations  on  the  very  fine 
review  in  the  Dec.  4  ’59  issue 
“Materials  for  Environmental  Ex¬ 
tremes,’’  (p  81).  I  would  like  to 
suggest  that  the  paragraph  on  elec¬ 
tron  tubes  (p  93)  might  well  have 
contained  additional  pertinent  facts. 

Standard  electron  tubes  currently 
operate  in  temperatures  up  to  125  C 
and  special  high-reliability  glass 
tubes  are  rated  for  bulb  tempera¬ 
tures  to  225  C.  Use  of  new  high- 
resistivity  glasses  is  reducing  elec¬ 
trolysis  and  still  further  improving 
performance  and  life  expectancy  in 
subminiature  tubes.  Ceramic  re¬ 
ceiving  tubes  now  registered  and 
available  in  quantities  are  rated  up 
to  300  C.  Further  improvements  in 
these  performances  can  be  expected. 

Use  of  composite  metals  consist¬ 
ing  of  bonded  layers  of  iron,  alu¬ 
minum  and  copper  as  anodes  in 
standard  receiving  tubes  has  im¬ 
proved  internal  heat  conduction  and 
radiation  and  thus  effectively  raised 
dissipation  ratings.  New  metals 
are  being  developed  for  other  re¬ 
ceiving-tube  elements  with  similar 
improvements  in  mind.  Electron 
tubes  are  also  highly  resistant  to 
nuclear  radiation. 

S.  E.  McCallum 
General  Electric 
Owensboro,  Ky. 


r-  the  time-tested  standard  of  the  resistor  industry 

Evanohm 

RESISTANCE  ALLOY 

—  for  resistors  and  precision  instruments 


Pmx»m  ismm  m  rtMStane*  o<  m  ttsst 
ot  CvanelNii.  Norms!  proportion  molonoi 
and  ftnor)  it  MpplMd  wittMO  tbo  ran^  a 
i-m  to29X  aiid2$  tol29'C.r«<orrodl 


Wherever  exceptional  stability  over  a  wide  tem¬ 
perature  range  is  essential,  EVANOHM  is  the 
accepted  standard  of  performance.  This  high- 
reliability  resistance  alloy  provides  high  specific 
resistance,  low  temperature  coefficient,  low  ther¬ 
mal  EMF  to  copper.  EVANOHM  is  especially 
recommended  for  use  in  resistors,  aircraft  in¬ 
struments,  for  guided  missiles,  rockets  and 
other  precision  equipment.  Available  in  bare 
wire,  enamel,  formvar,  polyurethane,  silk, 
cotton,  nylon  and  glass  insulation.  Write  for 
complete  electrical  and  mechanical  data  and 
recommendations  on  your  specific  application. 


*Patenta  i,S9S,878^S, 638,^25  —  Tradename  Registered 

WILBUR  B.  DRIVER  CO. 

Main  Office:  NEWARK,  N.  J.-Tel.  HUmboldt  2-5550 

Brwtch  OfficM  and  Warehouse  In  Principal  CHias.  Manufacturing  Plants:  1875  McCartar  H’way. 
Nawarfc  4,  N.  J.;  2734  Industrial  Way,  Santa  Maria,  Calif.  Canadian  Wilbur  B.  Drivar  Co.,  Ltd.. 
Raxdala  (Toronto).  Subsidiary:  Wastam  Gold  and  Platinum  Co.,  525  Harbor  Blvd.,  Balmont,  Calif. 


offers  a  free  hand 

to  creative  engineers  and  scientists 

in  IBM's  new 

Advanced  Systems  Development  Division 


Engineers  with  the  creative  ingenuity  needed  to  solve 
newly  encountered  problems  will  be  given  a  free  hand 
in  this  new  IBM  Division.  Here,  you’ll  find  all  the  ground- 
floor  opportunities  of  a  new  company— plus  the  advan¬ 
tages  of  IBM’s  stability  and  security. 


The  purpose  of  the  Advanced  Systems  Development 
Division  is  to  apply  IBM  systems  knowledge,  engineer¬ 
ing,  and  production  skills  to  specific  data  processing 
problems.  The  Division  develops  equipment  related  to, 
but  outside  of,  IBM’s  regular  line  of  products.  Because 
of  the  variety  of  projects  studied,  ultimate  creativeness 
is  required  to  develop  nonstandard  data  processing 
equipment  that  will  tie  in  efficiently  and  economically 
with  existing  systems. 


OPPORTUNITIES  NOW  AVAILABLE  INCLUDE... 
Advanced  component  design 
Analog  or  digital  computers 
Aut>)mation 

Data  conversion,  transmission,  processing  or  display 
systems 

Design  of  intricate  mechanisms 
Electronic  packaging 
Industrial  process  control 
Information  retrieval 
Instrumentation 
Servo  systems 

Solid  state  devices  and  applications 
Telemetering 

QUALIFICATIONS: 

B.S.,  or  advanced  degree  in  Electronics,  Electrical  or 
Mechanical  Engineering,  Physics,  or  Mathematics.  In¬ 
dustrial  experience  desirable. 

At  Advanced  Systems  Development  Division,  you  will 
find  all  the  ground-floor  opportunities  of  a  new  company. 
You  will  work  on  small  teams  where  individual  perform¬ 
ance  is  quickly  recognized.  Assignments  are  varied  and 
far  from  routine,  and  you  will  have  IBM's  experienced 
specialists  and  technicians  for  support.  In  addition,  you 
will  enjoy  all  the  advantages  of  IBM  employment,  includ¬ 
ing  job  stability,  liberal  company  benefits,  and  excellent 
salaries. 


WRITE,  outlining  your  background 
and  interests,  to: 

Mr.  T.  P.  Bianco,  Dept.  554M4 

IBM  Advanced  Systems  Development  Div. 

2651  Sprang  Blvd. 

Yorktown  Heights,  N.  Y. 


You  are  invited  to  visit  IBM  while  in  New  York  City  for  the 
American  Physical  Society  meeting. 
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MANUFACTURERS' 

REPRESENTATIVES 

IN  THE  ELECTRONIC  INDUSTRY 


SAMUEL  K.  MACDONALD,  INC. 

manufactureri  represenlatiyet  over  25  yeorj 

1531  SPRUCE  STREET,  PHIIA.  2,  PA. 
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EMPLOYMENT  OPPORTUNITIES 

The  AdvertlMxienti  In  thU  Mctlan  Inelade  all  emelnynient  aaeertunitia*— exMU. 

tivc.  manaeement,  technical,  aelllnt.  cRIcc,  (killed,  niannal.  etc. 
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Part  Time  Werk  Sellint  Oaaartunltlee  Offered  Labor  Bnreaus 


Thi-  advrrtldnx  rate  U  t.T4.33  per  tnck  for  all  adver- 
tielni  appraring  on  other  than  a  contract  bads. 
Contract  rates  quoted  on  request. 


IS -  UNDISPLAYED 

$1.40  per  line,  minimum  S  lines.  To  Dgure  adraiHte 
payment  count  i  arerace  words  as  a  line. 

Box  Numbers — counts  as  1  line. 

Discount  at  10%  If  full  payment  Is  made  In  advance 
for  4  consecutive  insertions. 

Not  subject  to  Agency  Commission. 


Subject  to  Agency  Commission.  I  Not  subject  to  Agency  Commission. 

Send  NEW  ADS  Is  CLASSIFIED  ADV.  DIV.  et  ELECTRONICS.  P.O.  Bex  12,  N.  Y.  3*.  N.  Y. 


ENGINEERS 


Fast-nioying,  new  developments  in  semiconductor  devices  —  msny  of  them  th* 
work  of  Sylvsnis  Semiconductor  Division  scientists  and  engineers— have  created 
a  stimulating  climate  which  will  keep  you  aubstantially  ahead  of  the  field. 
Vital  new  areas  are  now  being  probed  where  your  abilities  and  talents  esn  play 
an  important  part  — with  commensurate  rewards  and  recognition  for  yon. 


SEMICONDUCTOR  DEVICE 
ENGINEERS 

Concerned  with  transistor  de¬ 
vices,  desisn.  fabrication  and  de¬ 
velopment. 

DEVELOPMENT  APPLICATIONS 
ENGINEER 

Perform  advanced  instrumenta¬ 
tion  and  application  studies  on 
semiconductor  devices.  Supervise 
development  of  new  types  of  test 
equipment  and  procedures.  BS/ 
EE  or  Physics  required:  advanced 
degree  desirable;  6  years  mini¬ 
mum  in  similar  type  of  work  pre¬ 
ferred. 


TEST  EQUIPMENT  DESIGN 
ENGINEER 

Design  semiconductor  compo¬ 
nents  test  equipment  with  empha¬ 
sis  on  fully  automatic  equipment. 
Design  to  include  analog  to  digi¬ 
tal  converters,  logic  circuitry, 
automatic  data  recording,  and 
read-out  equipment.  BSEE.  pref¬ 
erably  with  one  or  two  years  cir¬ 
cuit  design  experience. 

SALES  ENGINEERS 

For  Chicago  area.  BSEE  or  equiv¬ 
alent  experience  plus  sales  ex¬ 
perience  selling  electronic  com¬ 
ponents. 


Please  send  your  resume  in  confidence  to:  Mr.  Arthur  Sloane 

SEMICONDUCTOR  DIVISION 

^SYLVANIA® 

iiiiwiennr  •> 

GINCRAL  miPHONC  A  ELECTRONICS 

100  Sylvan  Road,  Woburn,  Massachusetts 


YOUR  ORGANIZATION 

Is  it  complete?  Are  you  expanding  it?  Making  replacements? 

Naturally,  you  ore  anxious  to  secure  the  most  suitable  man  or  men 
available.  You  wont  men  with  the  special  training  that  will  make 
them  on  asset  to  your  organization.  You  can  contact  such  men 
through  an  advertisement  in  this  Employment  Opportunities  Section 
of  ELECTRONICS. 

Classified  Advertising  Division 


ELECTRONICS 


P.O.  BOX  12 
330  W.  42nd  St. 


New  York  36,  N.  Y. 
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When  you've  got  big  plans  for  the 
future— you  have  good  reasons  for  reading 
your  businesspaper  mighty  carefully.  This 
is  where  a  man  who  means  business  gets 
facts,  news,  ideas  . . .  information  he  needs 
to  do  business.  Issue  after  issue  you  find 
meaty  stuff  to  keep  your  job  and  your 
business  growing  —  in  both  the  advertising 
and  editorial  pages  of  your  businesspaper. 


fHOTO  ON  LOCATION  It  (NNCNIElia 
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Where  there’s 
business  action, 


A  Hewlett-Packard  Co .  15 

Hezaron  Electric  Co .  101 
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CLASSIFIED  ADVERTISING 
F.  J.  Eberle.  Business  Mgr. 


there’s  a 


EMPLOYMENT  OPPORTUNITIES.  106-107 

A  International  Rectifier  Corp .  83 


businesspaper 

.  .  .  where  there’s  electronics 
business,  there’s 

electronics 

A  McGraw-Hill  Publication 

330  W.42nd  Stroot,  Now  York  30,  N.Y. 


**Jfi^*-  of  a  series  of  advertisements 
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BUSINESS  PUBLICATONS 
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International  Business  Machines  Corp....  106 
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•  See  advertiumont  in  the  June.  1959  Mid-AAonth 
ELECTRONICS  BUYERS'  GUIDE  for  complete  line 
of  products  or  services. 


This  Index  and  our  RMder  Service  Numbers  are  pub¬ 
lished  as  a  service.  Every  precaution  it  taken  to  make 
them  accurate,  but  ELECTRONICS  assumes  no  re- 
spansihillties  for  errors  or  omissions. 
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Otte  sti>eltering  July  afternoon  in  1789,  a  tattered  raggedy  mob 
appeared  outside  the  gates  of  the  Bastille,  the  formidable  prison  of 
Paris,  and  demanded  entrance. 

“Go  away,”  the  guard  shouted,  “or  we’ll  have  to  arrest  you.” 

“That’s  exactly  the  idea]”  a  voice  came  hack.  “H'’e’re  starving 
to  death.  All  we  want  is  a  little  oj  that  moldy  bread  and  canal  water 
you  feed  your  prisoners]” 

IVord  was  passed  to  the  prison  commandant,  one  Maurice 
Antoinette.  “IJ  they  want  their  just  desserts,”  he  smiled,  “let  them 
eat  cake]” 

It  was  this  remark  that  sparked  the  Revolution.  The  mob  grew 
ugly.  “Force  the  gate]”  shouted  a  sickle-wielding  daughter  of  France 
named  Brigitte  Sourdough.  A  radar  controlled  battering  ram,  appro¬ 
priated  from  the  local  armory,  swung  into  play.  In  moments,  the 


Bastille  gate  had  been  hammered  into  shambles,  and  the  unfortunate 
Maurice  Antoinette  was  at  the  mercy  of  the  mob. 

“Observe  the  instrument  of  your  defeatV’  sneered  Brigitte 
Sourdough,  pointing  at  the  radar. 

“Pfui,’  the  commandant  replied,  calm  and  disdainful.  “No 
Beaumac  [French  for  Bomac*)  tubes.” 

Brigitte  was  furious.  “The  commandant  wants  ‘Beaumac? 
He  shall  have  Beaumac]” 

With  that,  Antoinette  was  led  to  a  second  instrument  of  the 
people  —  a  device  consisting  of  a  heavy  blade,  poised  between 
grooved  uprights.  It  had  no  tubes  at  all. 

“  This  is  your  Beaumac?”  the  commandant  asked. 

“Oui,  monsieur,”  Brigitte  Sourdough  leered.  “This  is  Beau 
Mac  —  the  knife]” 

No  sooner  had  Maurice  Antoinette  heard  these  words  than  his 
icy  calm  vanished. 

Matter  of fact,  he  lost  his  head  completely. 


No.  18  of  a  series . . .  bomac  lcx>ks  at  radar  through  the  ages 


©BOMAC 


Leaders  in  the  design,  development  and  manufxture  of  TR,  ATR,  Pre-TR  tubes;  shutters;  B  OIRctsI*  lualer  cities-  Chicago  •  Kansas  City  •  Los  Angeles  •  Dallas  •  Dayton  •  Washington  • 

reference  cavities;  crystal  protectors;  silicon  diodes;  magnetrons;  klystrons;  dupleiers;  I  Seattle  •  San  Francisco  •  Canada;  R-O-R  Associates  Limited.  1470  Don  Mills  Road.  Don  Mills, 

pressurizing  windows;  noise  source  tubes;  high  frequency  tiiode  oscillators;  surge  protectors.  I  Ontario  •  Eigsrt;  Maurice  I.  Pansier.  741-745  Washington  St.,  N.  Y.  C.  14,  N.  ¥. 
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Designed  for  use  in  interceptor  missiles 


Rugged  New 
Ceramic-Metal 
Pencil  Tube 


Ten-second  cathode  warm-up  and  extremely  rugged  construction  make 
this  small  triode  a  significant  contribution  to  missile  technology 


RCA’s  ceramic-metal  pencil  tubes  repre¬ 
sent  the  most  exciting  recent  advance  in 
UHF  tube  design.  Tiny  and  tough— half 
the  length  of  an  ordinary  cigarette— they 
are  designed  to  operate  at  altitudes  as 
high  as  100,000  feet  without  pressuriza¬ 
tion...  and  at  plate-seal  temperatures  up 
to  225°C. 

RCA-7553  — latest  addition  to  this 
sturdy  tube  line— was  developed  specifi¬ 
cally  for  use  in  missile  applications.  It 
offers  exceptional  resistance  to  vibration 
and  severe  shock,  fast  warm-up  time, 
and  high  reliability. 

If  you  are  designing  miniaturized  UHF 


equipment  for  operation  at  frequencies 
up  to  3000  Me  and  above,  consider  using 
RCA’s  ceramic-metal  pencil  tube  family. 
When  low  heater  power,  fast  warm-up 
and  high  thermal  stability  are  essential, 
these  versatile  tubes  are  your  obvious 
answer. 

Get  in  touch  with  your  RCA  Field 
Representative  now  for  complete  infor¬ 
mation  on  ceramic-metal  pencil  tubes, 
including  the  new  developmental  type 
A-15208.  This  ruggedized  S-band  inte¬ 
gral-cavity  tunable  oscillator  can  with¬ 
stand  10,000  g’s  of  acceleration  in  missile 
and  rocket  beacon  applications. 


Check  these  outstanding  Ceramic-Metal 
Pencil  Tube  Features! 

•  Larg«  cathode  area:  about  three  timet  more  cothode  orea 
for  the  tame  heater  power  thon  comporabie  plonar  typet. 

•  Fatt  warm-up  time:  Vi  the  warm-up  time  of  comparable 
planar  typet — 12  tecondt  to  reach  90%  of  operating  dc 
plote  current  (only  10  tecondt  for  RCA-7553). 

•  Thermol  itobility:  output  and  noise  factor  remain  essen¬ 
tially  constant  over  ±:10%  heater-voltage  fluctuations. 

•  Smoll  size:  maximum  length  1  maximum  diameter 
(at  grid  flange)  9/16";  weight  only  0.3  oz. 

•  Lett  affected  by  nuclear  radiation:  evidence  indicotes  that 
ceramic-metol  construction  hot  greater  enduronce  to  nuclear 
radiotion  than  glott-metol  construction. 

•  Contilever  orrongement  of  coaxial  elements:  provides  low 
interelement  leokage,  permits  good  efficiency,  and  resists 
shock  and  vibration. 

I  GOVERNMENT  SALES 

HARRISON,  N.  J.,  415  S.  5th  Street,  HUmboldt  5-3900 
I  DAYTON  2.  OHIO 

224  N.  Wilkinson  St.,  BAIdwin  6-2366 
WASHINGTON  6,  D.  C. 

1625  K  ’  St.,  N.W.,  District  71260 

INDUSTRIAL  PRODUCTS  SALES 
j  DETROIT  2,  MICHIGAN 

714  New  Center  Building,  TRinity  5-5600 
NEWARK  2,  N.  J.,  744  Broad  St.,  HUmboldt  5-3900 
CHICAGO  54,  ILLINOIS 

Suite  1 1  54,  Merchandise  Mort  Plaza,  WHitehall  4-2900 
LOS  ANGELES  22,  CALIF. 

6355  E.  Washinaton  Blvd.,  RAymond  3-8361 

RCA  TUBES  ARE  ALSO  AVAILABLE  FROM  YOUR, 
AUTHORIZED  RCA  INDUSTRIAL  TUBE  DISTRIBUTOR! 
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